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, INTRODUCTION 

The NASA i s  current ly  es tab l i sh ing  a Data Bank t o  be u t i l i z e d  i n  t he  
planning and evaluating of f u tu r e  space programs. This bank w i l l  contain 
cost ,  schedule and technica l  information on past  and present a i r c r a f t  and 
space pro jec t s .  North American Rockwell has been requested t o  support t h e  
development of t h i s  Data Bank by conducting d e t a i l  s tudies  of se lected a i r -  
c r a f t  and space hardware programs f o r  which t h e  corporation was prime con- 
t r ac to r .  Realizing t h e  necess i ty  and importance f o r  an information center 
of t h i s  type, NR has committed i t s  resources t o  support t he  NASA i n  t h e i r  
development of t h i s  Data Bank.  

Recently t he  Space Division of North American Rockwell completed 
two s tud ies  i n  our e f f o r t  t o  support t h e  development of t h i s  Bank. The 
Apollo CSM and Saturn S-I1 s tud ies  provide t he  NASA with a comprehensive 
h i s t o ry  of t h e  cost ,  schedule and technica l  aspects of these  programs. 
Both s tud ies  a r e  s t ruc tured  t o  the  same bas ic  format allowing f o r  in tegra-  
t ion ,  comparison and analysis  of t he  data.  Ut i l i z ing  t h e  experience gained 
from these  s tudies ,  t h e  Space Division i s  under contract  t o  perform a s imilar  
study of t h e  B-70 a i r c r a f t .  

North American Rockwell received contractual  go-ahead on NAS9-12100, 
B-70 A i r c r a f t  Study, on July  15, 1971. The contract  t r i l l  be conducted i n  
ttro phases. The i n i t i a l  phase of t h e  study i s  concluded with t he  submittal  
of t h i s  repor t  i n  accordance with t he  contractual  requirements. 

Primary e f f o r t  during Phase I has been di rected toward defining t he  
study object ives ,  constructing a  Work Breakdown Structure ,  conducting a 
da ta  search t o  ascer ta in  the  quant i ty  and qua l i ty  of B-70 data  avai lable ,  
and developing t he  Phase I1 Study Plan. No B-70 data  has been prepared 
o r  submitted a s  a p a r t  of t h i s  Phase I report .  

This Phase I repor t  i s  t he  Phase I1 Study Plan. This document out- 
l i ne s  t h e  procedures and methods f o r  accumulating and reporting t he  study 
data.  It provides t he  proposed Work Breakdown Structure ,  forms and formats 
t o  be u t i l i z e d  during Phase 11. A Phase I1 Statement of Work has been 
included. The contents of t h i s  document should be reviewed care fu l ly  t o  
ensure complete understanding of t he  s t ruc ture  and content of t he  Study 
End Items p r i o r  t o  co~mencing Phase I1 a c t i v i t i e s .  

I n  accordance with the  contractual  requirements, Phase 11 w i l l  not 
begin uxrtil the  study plan has been reviewed and approved by t he  RASA. 
?base I1 completion date of Apr i l  14,  1972, i s  predicated on the  NASA 
re vie?^ and Fhase I1 go-ahead :.rithin one week a f t e r  submittal  of t h i s  re-  
nor t  . 
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BACKGROUND AND SCOPE 

The A i r  Force  e s t a b l i s h e d  a  requ i rement  f o r  a  Mach 3 advanced s t r a t e g i c  
bomber t o  r e p l a c e  t h e  B-52 i n  e a r l y  1954. T h i s  program was d e s i g n a t e d  a s  
Weapon System 110-A. The A i r  F o r c e ,  NASA and s e v e r a l  A i r  Frame C o n t r a c t o r s  
had performed conceptual .  s t u d i e s  o f  t h i s  weapon system f o r  s e v e r a l  y e a r s  
p r i o r  t o  t h e  p u b l i c a t i o n  o f  t h e  r e q u i r e m e n t s .  

I n  J u l y  1955, t h e  A i r  Force  r e q u e s t e d  c o m p e t i t i v e  b i d s  f o r  Weapon System ' 

110-A, S tudy  c o n t r a c t s  were  awarded i n  November o f  1955 t o  North  American 
A v i a t i o n  and Boeing A i r p l a n e  Company f o r  d e s i g n  o f  t h e  Weapon System and t o  
IBM f o r  t h e  ~ o m b i n g / ~ a v i g a t i o n  System. 

The A i r  F o r c e  s e l e c t e d  NAA a s  Weapon System Manager i n  J a n u a r y  1958 and 
work began on Phase  I o f  t h e  Weapon System development.  T h i s  e f f o r t  i n c l u d e d  
development e n g i n e e r i n g  and  t e s t i n g ,  performance s p e c i f i c a t i o n  development, 
and s e l e c t i o n  o f  major  s u b c o n t r a c t o r s .  WS 110-A was r e d e s i g n a t e d  a s  B-70 
Weapon System i n  A p r i l  1958. 

By December 1959, b a s i c  s o l u t i o n s  t o  major  t e c h n i c a l  problems had been 
r e s o l v e d  and e n g i n e e r i n g  drawings  were  be ing  p reparzd .  Development was w e l l  
a d v ~ n c e d  and  c o n s i d e r a b l e  development hardware  was i n  e x i s t e n c e .  I n  December 
1959, t h e  8-70 program was r e d i r e c t e d  t o  a  s i n g l e  a i r  v e h i c i e  (XB-70) and 
mir.imr?m e f f o r t  a i r w o r t h i n e s s  t e s t  program. The I B M  BIN system was t r a n s f e r r e d  
t o  a n o t h e r  A i r  Force  C o n t r a c t .  S u b c o n t r a c t e d  a i r f r a m e  work a t  Boeing, Lockheed 
and Chance-Vought was t e r m i n a t e d .  

On September 19 ,  1960, North  American A v i a t i o n  was a d v i s e d  t o  proceed w i t h  
t h e  d e s i g n ,  development,  f a b r i c a t i o n  and t e s t  o f  one XB-70 p r o t o t y p e  and 11 
YB-70 a i r c r a f t .  T h i s  would i n c l u d e  development o f  a l l  major sys tems needed 
f o r  a n  o p e r a t i o n a l  Mach 3 bomber. 

S i x  months l a t e r  t h e  program was r e d i r e c t e d  a g a i n  t o  a  p r o t o t y p e  develop- 
ment program c o n s i s t i n g  o f  t h r e e  a i r c r a f t .  The major  o b j e c t i v e s  o f  t h i s  
program were t o  d e s i g n ,  f a b r i c a t e ,  and demons t ra te  t h e  t e c h n i c a l  f e a s i b i l i t y  
o f  a  h i g h  a l t i t u d e ,  long  r a n g e ,  Mach 3 t y p e  v e h i c l e  and t o  demons t ra te  t h e  
o p e r a t i o n  o f  a n  i n t e g r a t e d  p r o t o t y p e  bombing n a v i g a t i o n  system. A i r  V e h i c l e  
Xumber 3 was c a n c e l l e d  i n  March o f  1964 and w i t h  it went t h e  o b j e c t i v e  t o  
demons t ra te  t h e  o p e r a t i o n  o f  a n  i n t e g r a t e d  bombing n a v i g a t i o n  system.  

The f i r s t  a i r  v e h i c l e  was r o l l e d  o u t  on May 11, 1964. F i r s t  f l i g h t  
o c c u r r e d  on September 21  and by October  24 f o u r  f l i g h t s  t o t a l i n g  5 h o u r s  
cjnd 2 minutes  had been accomplished and Mach 1.42 had been reached .  The 
second X G - 7 0  was r o l l e d  o u t  on May 29,  1965 and f l ew on J u l y  17  r e a c h i n g  Mach 
1.4 and 40,000 f e e t .  Air V e h i c l e  number 2 completed t h e  demons t ra t ion  o f  
ti:? program o b j e c t i v e s  on Nay 1 9 ,  1966 when i t  f lew i n  e x c e s s  o f  Mach 3 f o r  
i 3  minutes .  
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The f l i g h t  t e s t  phase t o  demons t ra te  t h e  program o b j e c t i v e s  ended i n  l a t e  
~ u l y  1966. A t  t h i s  p o i n t  NAA e n t e r e d  i n t o  two c o n t r a c t s  w i t h  t h e  A i r  Force  
and NASA t o  u s e  A i r  V e h i c l e  Number 1 a s  a  t e s t  bed.  Under t h e s e  c o n t r a c t s  
M m a i n t a i n e d  t h e  a i r c r a f t  and p rov ided  m o d i f i c a t i o n s  a s  r e q u i r e d  f o r  t h e  
conduct o f  t h e s e  t e s t  programs. These  t e s t s  were  concluded i n  February  o f  
1969. 

A c h a r t  ( E x h i b i t  1 ) i s  i n c l u d e d  t o  p r e s e n t  g r a p h i c a l l y  t h e  phas ing  o f  
t h e  B-70 program. C o n t r a c t s ,  s i g n i f i c a n t  development p r o g r e s s i o n  p o i n t s  and 
t h e  a i r  v e h i c l e  p r o d u c t i o n  and f l i g h t  t e s t  spans  a r e  shown. C o l l e c t i o n  and  
r e p o r t i n g  o f  c o s t ,  s c h e d u l e  and t e c h n i c a l  d a t a  i n  s u p p o r t  o f  t h i s  s t u d y  w i l l  
encompass t h e  p e r i o d  from J a n u a r y  1958 th rough  J u l y  1966. Data g e n e r a t e d  
p r i o r  t o  1958 was i n  s u p p o r t  of  t h e  e a r l y  concep t  and d e s i g n  s t u d i e s .  The A i r  
Force d i d  n o t  s e l e c t  t h e  prime weapon system c o n t r a c t o r  (NAA) u n t i l  December 
2 3 ,  1957. S t u d y  d a t a  w i l l  b e g i n  w i t h  t h e  award o f  t h i s  c o n t r a c t .  The program 
o b j e c t i v e  t o  d e m o n s t r a t e  t h e  f e a s i b i l i t y  o f  s u s t a i n e d  Mach 3 f l i g h t  was achieved 
i n  May 1966 w i t h  t h e  f l i g h t  t e s t  phase o f  t h e  program ending i n  J u l y  o f  t h a t  
y e a r .  S t u d y  scope w i l l  i n c l u d e  a l l  d a t a  th rough  t h i s  p o i n t .  A d i s c u s s i o n  o f  
t e c h n i c a l  and  c o s t  d a t a  a t  a  summary l e v e l  w i l l  be i n c l u d e d  i n  t h e  F i n a l  Report  
f o r  t h e  c o n t r a c t s  p r i o r  t o  1958 and t h e  F l i g h t  T e s t  c o n t r a c t s  a f t e r  1966. 
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SECTION I 

WORK BREAKDOLJN STRUCTURE 

The development o f  a  Work Breakdown S t r u c t u r e  (WBS) was a  prime o b j e c t i v e  
o f  Phase  I .  The lJBS had t o  be des igned  t o  accommodate c o s t ,  schedu le  and 
t e c h n i c a l  d a t a  f o r  t h e  B-70 subsystems and p rov ide  a  l o g i c a l  grouping o f  
program e lements  n o t  r e l a t e d  t o  t h e  subsystems.  The proposed WBS i s  d i s p l a y e d  
i n  E x h i b i t  2 page 6. 

Subsystems of  t h e  B-70 a i r c r a f t  a r e  g a t h e r e d  and d i s p l a y e d  under  t h e  WBS 
b lock  t i t l e d  " A i r  Veh ic le" .  To r e t a i n  c o n s i s t e n c y  w i t h  o t h e r  Work Breakdown 
S t r u c t u r e s  developed f o r  s i m i l a r  NASA s t u d i e s ,  t h e  subsystems a r e  d i s p l a y e d  
a t  l e v e l  5. Major a s s e m b l i e s ,  minor a s s e m b l i e s ,  components and p i e c e  p a r t s  
c o n t a i n e d  w i t h i n  t h e s e  subsystems a r e  d i s p l a y e d  a s  i n d e n t u r e s  i n d i c a t i n g  WBS 
l e v e l  6 and below. 

Program e l e m e n t s  n o t  a s s o c i a t e d  w i t h  t h e  subsystems have been l o g i c a l l y  
grouped on t h e  same l e v e l  a s  " A i r  Vehicle"  ( l e v e l  4 ) .  D e f i n i t i o n  o f  t h e  d a t a  
a t  l e v e l  5 and below h a s  been i n f l u e n c e d ,  t o  a  g r e a t  e x t e n t ,  by t h e  a v a i l -  
a b i l i t y  and i d e n t i f i c a t i o n  o f  t h e  c o s t  d a t a .  E x h i b i t  3 page 7 p r o v i d e s  a  
d e f i n i t i o n  o f  a l l  l e v e l  4 b l o c k s .  Leve l  5 th rough  l e v e l  9 d e f i n i t i o n s  w i l l  
be p rov ided  i n  t h e  S t u d y  F i n a l  Repor t .  

The c o n s t r u c t i o n  o f  t h e  WBS h a s  been a  combined e f f o r t  o f  c o s t ,  t e c h n i c a l  
and s c h e d u l e  p e r s o n n e l  a s s i g n e d  t o  t h e  s tudy .  The subsystems r e f l e c t  t h e  
c o n f i g u r a t i o n  o f  t h e  v e h i c l e  t h a t  ach ieved  t h e  program o b j e c t i v e  o f  s u s t a i n e d  , 

Nach 3.0 f l i g h t .  B-70 c o n f i g u r a t i o n  s p e c i f i c a t i o n ,  sys tem b r i e f i n g s  and 
s p e c i a l  sys tem r e p o r t s  were  reviewed t o  accumulate  t h e  subsystem,  assembly, 
component and p i e c e  p a r t  d e t a i l .  E n g i n e e r i n g ,  manufac tu r ing  and a c c o u n t i n g  
r e c o r d s  were  r e s e a r c h e d  t o  d e f i n e  non-hardware sys tem e lements .  

To a s s i s t  i n  t h e  accumula t ion  and r e p o r t i n g  o f  t h e  s t u d y  d a t a ,  a  WBS 
coding system h a s  been deve loped .  The numbers a p p e a r i n g  on t h e  WBS i n  E x h i b i t  
2 page C; r e p r e s e n t  t h e  codes  a s s i g n e d  a t  l e v e l s  Lc and 5. The f i r s t  two 
d i g i t s  r e f l e c t  l e v e l  4 w i t h  subsequent  d i g i t s  r e f l e c t i n g  l e v e l s  5 through 
l e v e l  9 .  A d e t a i l  l i s t  o f  codes  =or  UBS l e v e l  6 through 9 i t e m s  w i l l  be 
s u p p l i e d  w i t h  t h e  F i n a l  R e p o r t .  

C o s t ,  s c h e d u l e  and t e c h n i c a l  d a t a  w i l l  n o t  be p r e s e n t e d  f o r  a l l  i t ems  o f  
tile !,:BS. Schedule  and t e c h n i c a l  d a t a  w i l l  be prgvided f o r  t h o s e  i t e m s  hav ing  
3 s i g n i f i c a n t  impact on t h e  scheduld o r  technical development o f  t h e  R - 7 0  
program. Cost  d a t a  w i l l  be p r e s e n t e d  2 t  v a r i o u s  l e v e l s  a s  determined by 
:cpL1ytmental and accounEl i~g  r e c o r d s ,  Consu l t  t h e  c o s t ,  schedu le  and t e c h n i c a l  
s e c t i o n s  o f  t h i s  r e p o r t  f o r  a  d e t a i l e d  d i s c u s s i o n  o f  t h e  s e l e c t e d  WBS i t ems  t o  
!:c included i n  t h e  Study F i n a l  R e p ~ r t .  
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WORK BREAKDOWN STRUCTURE 

LEVEL 4 - PROGRAM ELEMENTS 

DEFINITIONS 

0 1  - A i r  V e h i c l e  

E f f o r t  i n c l u d e d  i n  t h i s  WBS i t e m  i s  d i r e c t l y  a s s o c i a t e d  w i t h  t h e  
d e s i g n ,  development,  manufac tu re ,  procurement and t e s t i n g  o f  t h e  
v e h i c l e  subsystems.  Design and development i n c l u d e s  developmental  
t e s t i n g  and o t h e r  a c t i v i t i e s  d i r e c t l y  r e l a t e d  t o  t h e  subsystems and 
n o t  t h e  R&D t e s t i n g  a c t i v i t y  t o  de te rmine  e x t e r n a l  c o n f i g u r a t i o n ,  
c h a r a c t e r i s t i c s  and  r e q u i r e m e n t s .  Excluded a l s o  i s  t h e  program t e c h -  
n i c a l  suppor t  e f f o r t  i . e ,  aerodynamics ,  thermodynamics, s t r u c t u r a l  
dynamics,  w e i g h t s ,  l o a d s ,  s t r e s s ,  e t c .  See 02 - Program T e c h n i c a l  
S u p p o r t .  

Manufactur ing i n c l u d e s  a l l  p r o d u c t i o n ,  assembly and subsystem i n s t a l l -  
a t i o n  e f f o r t ,  ( i n c l u d i n g  eng ine  bu i ld -up)  t o  produce t h e  B-70 a i r c r a f t .  
It e x c l u d e s  major  a i r f r a m e  mat ing ,  t o o l i n g  and p r e - f l i g h t  o p e r a t i o n s .  
I n c l u d e d  w i l l  be m o d i f i c a t i o n s  and rework a s  t h e  r e s u l t  o f  t h e  f l i g h t  
test  program b u t  e x c l u d e  major a i r  v e h i c l e  r e p a i r  due t o  a c c i d e n t s .  

Procurement i n c l u d e s  s u b c o n t r a c t o r  e f f o r t  f o r  t h e  major purchased 
subsystems,  a s s e m b l i e s  and components. A l l  c o s t s  a s s o c i a t e d  t o  a  p a r t -  
i c u l a r  s u b c o n t r a c t o r  w i l l  be i n c l u d e d  under  t h i s  WBS b lock .  

02 - Program T e c h n i c a l  S u p p o r t  

T h i s  WBS i t e m  w i l l  accumula te  a l l  e f f o r t  a s s o c i a t e d  w i t h  t h e  t e c h n i c a l  
a s p e c t s  o f  t h e  program which c a n n o t ,  w i t h o u t  a l l o c a t i o n ,  be a s s o c i a t e d  
t o  a  subsystem. I n c l u d e d  w i l l  be d e s i g n  s u p p o r t ,  R&D t e s t i n g ,  wind 
t u n n e l ,  model shop, program management, l o g i s t i c s  s u p p o r t  and weapon 
sys tem a n a l y s i s .  

03  - Major Ai r f rame  Mat ing 

Data accumulated i n  t h i s  WBS i t e m  w i l l  be  t h e  manufac tu r ing  and 
s u p p o r t i n g  a c t i v i t i e s  n e c e s s a r y  t o  assemble  t h e  major s e c t i o n s  o f  t h e  
a i r f r a m e .  T h i s  a c t i v i t y  p r e s e n t e d  d i f f i c u l t  and un ique  prob1ems;there- 
f o r e , s p e c i a l  emphasis  and i n c r e a s e d  v i s i b i l i t y  i s  p rov ided  by e s t a b -  
l i s h i n g  a  s e p a r a t e  WBS i t em.  Assembly a c t i v i t i e s  i n c l u d e  welding 
c e n t e r  s e c t i o n s ,  premate  check and mating o f  t h e  upper  i n t e r m e d i a t e  
f u s e l a g e ,  we ld ing  forward and a f t  ou tboard  f u s e l a g e  s e c t i o n s ,  mating 
forward f u s e l a g e  and wings ,  and i n s t a l l i n g  main nose  g e a r  and v e r t i c a l  & 
h c r i z o n t a l  s t a b i l i z e r s .  

E x h i b i t  3 
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A l l  e n g i n e e r i n g ,  manufac tu r ing  and t e s t i n g  a c t i v i t y  exc lud ing  system 
development a c t i v i t i e s , d e s i g n  changes  o r  equipment m o d i f i c a t i o n s  w i l l  
be  i n c l u d e d  i n  t h i s  WBS i t e m .  The f l i g h t  t e s t  program w i l l  i n c l u d e  
f i n a l  o p e r a t i o n s ,  p r e - f l i g h t  a c t i v i t i e s  and a l l  f l i g h t  t e s t  o r i e n t e d  
a c t i v i t i e s  up t o  achievement  o f  t h e  program o b j e c t i v e  o f  s u s t a i n e d  
Mach 3.0 f l i g h t .  I n c l u d e d  i n  t h i s  WBS i t e m  a r e  f l i g h t  o p e r a t i o n s ,  a i r  
v e h i c l e  maintenance,  i n s t r u m e n t a t i o n  e f f o r t  a f t e r  f i r s t  f l i g h t ,  p o s t  
f l i g h t  e v a l u a t i o n  and major  a i r  v e h i c l e  r e p a i r  a s  t h e  r e s u l t  o f  mal- 
f u n c t i o n s  o r  a c c i d e n t s .  

05 - Ground Suppor t  Equipment 

T h i s  WBS element  c o v e r s  t h e  e f f o r t  t o  d e s i g n ,  deve lop ,  manufacture  o r  
p r o c u r e  f a c t o r y  and f l i g h t  t e s t  Ground Suppor t  Equipment. Data w i l l  be 
s e g r e g a t e d  between b a s i c  e f f o r t  and maintenance.  GSE produced o r  pro- 
c u r e d  f o r  t h e  e x c l u s i v e  u s e  o f  a  s u b c o n t r a c t o r  i s  excluded.  

06 - S p a r e s  

T h i s  WBS e lement  i n c l u d e s  t h e  t a s k s  r e q u i r e d  t o  p l a n ,  f a b r i c a t e  o r  
p r o c u r e  s p a r e  p a r t s  r e q u i r e d  t o  s u p p o r t  t h e  v e h i c l e s ,  GSE, STE and 
t r a i n i n g  equipment.  It e x c l u d e s  t h o s e  a r t i c l e s  f a b r i c a t e d  f o r  s h i p  # 3 
b u t  u t i l i z e d  a s  s p a r e  p a r t s  when s h i p  # 3  was c a n c e l l e d .  

07 - S p e c i a l  T e s t  Equipment 

I n c l u d e d  i n  t h i s  WBS i t e m  a r e  t h e  t a s k s  r e q u i r e d  t o  d e s i g n ,  f a b r i c a t e  
a n d / o r  p r o c u r e  s p e c i a l  t e s t  equipment u t i l i z e d  by Engineer ing ,  Manufact- 
u r i n g ,  Q u a l i t y  C o n t r o l  and P l a n t  Engineer ing .  Data w i l l  be  s e g r e g a t e d  
between b a s i c  e f f o r t  and  maintenance.  

Manufac tu r ing  STE i s  t h a t  equipment and t h o s e  d e v i c e s  used t o  t e s t  t h e  
o p e r a t i o n  o f  end p r o d u c t s  d u r i n g  and a f t e r  t h e  manufactur ing p r o c e s s .  
I n c l u d e d  a r e  such i t ems  a s  c o n t i n u i t y  c h e c k e r s ,  a n a l y z e r s ,  e l e c t r o n i c  
c o n s o l e s , h y d r a u l i c  t e s t  u n i t s ,  p r e s s u r e  t e s t  u n i t s  and s i m i l a r  p o r t a b l e  
equipment which do n o t  become end p r o d u c t s  o r  p a r t  o f  t h e  end p r o d u c t s .  

P l a n t  E n g i n e e r i n g  STE i n c l u d e s  t h e  d e s i g n  and f a b r i c a t i o n  o f  equip-  
ment such a s  h y d r a u l i c  t e s t  u n i t s ,  e n g i n e  run-up tes t  s t a n d s , e t c .  

08 - Tool ing  

T h i s  e lement  c o n t a i n s  t h o s e  t a s k s  r e q u i r e d  t o  d e s i g n ,  f a b r i c a t e  a n d / o r  
p r o c u r e  d imens iona l  t o o l i n g ,  c o n t r a c t  supplemental  t o o l i n g  and m a t e r i a l  
h a n d l i n g  equipment.  It  e x c l u d e s  t o o l i n g  e f f o r t  by a  s u b c o n t r a c t o r  f o r  
h i s  u s e  i n  p r o v i d i n g  t h e  s u b c o n t r a c t e d  equipment.  

E x h i b i t  3 
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Contract s u p ~ l e m e n t a l  too l ing  includes those s p e c i a l  o r  s ing le  
purpose machines anti devices intended t o  include j e t  engine s t a r t e r s  
and r e l a t e d  gear boxes, sound abatement devices and any o the r  m ~ j o r  
i t e m  as contemplated by the  contrac t .  

Mater ia l  handling equipment inc ludes  d o l l i e s ,  s l i n g s ,  pickup stands 
and platforms and s i m i l a r  s t r u c t u r e s  b u i l t  i n  o r  around j i g s  o r  air- 
planes ,  the  purpose of which i s  t o  support t h e  worker and render more 
access ib le  t h e  assemblies o r  p a r t s  being worked. 

09 - Other 

This element includes a l l  o t h e r  a c t i v i t i e s  and t a sks  not  associa ted  
wi th  any o the r  elements of t h e  WBS. It includes  such items as pre-  
production, t r a in ing ,  publ ica t ions ,  r e l i a b i l i t y ,  p roduc ib i l i ty ,  and 
terminat ion c o s t s .  

Exhibit 3 
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SECTION I1 

COST DATA 

The p r imary  o b j e c t i v e  of t h e  F i n a l  Report  c o s t  d a t a  w i l l  be  t o  p r o v i d e  
t h e  r e p o r t  u s e r  w i t h  a  t ime-phased h i s t o r y  o f  t h e  North American ~ o c k w e l l /  
Los Ange les  D i v i s i o n  recorded  c o s t s  on t h e  B-70 a i r c r a f t  program. I n  s u p p o r t  
o f  t h i s  S t u d y  o b j e c t i v e ,  Phase  I c o s t  o b j e c t i v e s  have been t o  (1 )  i d e n t i f y  
t h e  s t u d y  t ime  frame and e s t a b l i s h  r e p o r t i n g  p e r i o d s , ( 2 )  e s t a b l i s h  t h e  Sub- 
d i v i s i o n s  o f  Work and  Elements  o f  Cos t  u t i l i z i n g  NASA document MF002M as a  
g u i d e , ( 3 )  r e v i e w  in -house  c o s t  r e c o r d s  t o  de te rmine  t h e i r  a v a i l a b i l i t y  and 
a p p l i c a b i l i t y  t o  s u p p o r t  t h e  o v e r a l l  s t u d y  o b i e c t i v 5  (4) develop p rocedures  
and  methods f o r  t h e  accumula t ing  and r e p o r t i n g  of t h e  c o s t  da t a ,  and ( 5 )  
p r e p a r e  a  Phase  I1 Study  P l a n .  

The f o l l o w i n g  s e c t i o n  o f  t h i s  r e p o r t  w i l l  d i s c u s s  each o b j e c t i v e  and  
o u t l i n e  o u r  a c t i v i t i e s ,  problems and recommendations. T h i s  r e p o r t  p r e s e n t s  
t h e  p l a n  f o r  accumula t ing  and r e p o r t i n g  the  c o s t  d a t a  dur ing  Phase 11. There- 
f o r e ,  no c o s t  d a t a  i s  i n c l u d e d  i n  t h i s  r e p o r t .  

A .  S t u d y  Time Frame and  Scope 

S e l e c t i o n  o f  North American A v i a t i o n ' s  Los Ange les  D i v i s i o n  a s  Weapon 
Systems Manager f o r  WS 110-A on December 23,  1.957 w i l l  be t h e  beg inn ing  o f  
t h e  c o s t  d a t a  p r e s e n t e d  i n  t h e  F i n a l  Repor t .  C o s t s  f o r  p r e l i m i n a r y  d e s i g n  
e f f o r t  o c c u r r i n g  p r i o r  t o  t h i s  p o i n t  w i l l  no t  be inc luded  i n  t h e  d e t a i l e d  
c o s t  d a t a .  D i s c u s s i o n  o f  t h i s  p r e - c o n t r a c t  award p e r i o d  w i l l  be  p rov ided  
a t  a  summary l e v e l .  

D e t a i l e d  s t u d y  c o s t  d a t a  w i l l  c a p t u r e  a l l  c o s t s  from December 23,  1957 
u n t i l  t h e  program o b j e c t i v e  o f  s u s t a i n e d  Mach 3.0 f l i g h t  was reached  i n  May 
1966. I n  August  o f  1966, t h e  remain ing  B-70 a i r c r a f t  was r e l e a s e d  t o  t h e  
A i r  F o r c e  t o  be used  a s  a  t e s t  bed.  North  American A v i a t i o n  p a r t i c i p a t e d  
i n  t h e s e  t e s t  programs by m a i n t a i n i n g  t h e  a i r c r a f t  and p r o v i d i n g  m o d i f i c a t i o n s  
as  r e q u i r e d .  The c o s t s  from August 1966 through comple t ion  o f  t h e  A i r  Force  
t e s t  programs i n  F e b r u a r y  1969 w i l l  n o t  be i n c l u d e d  i n  t h e  d e t a i l e d  c o s t  d a t a .  
T h i s  e f f o r t  w i l l  be d i s c u s s e d  and c o s t  d a t a  provided a t  a  summary l e v e l  on ly .  

Four  c o n t r a c t s  were  a c t i v e  d u r i n g  t h e  p e r i o d  from December 23 ,  1957 
t h r o u g h  J u l y  1966. C o s t s  accumulated a g a i n s t  t h e s e  c o n t r a c t s  w i l l  form t h e  
b a s i c  f o r  a l l  d e t a i l  c o s t  d a t a  p r e s e n t e d  i n  t h e  F i n a l  Repor t .  These c o n t r a c t s  
a r e :  

AF33 (600) -36599 
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During t h e  conduct of t h e s e  c o n t r a c t s  many major program r e d i r e c t i o n s  were 
e x p e r i e n c e d .  Schedule  and  t e c h n i c a l  r e p o r t  d a t a  w i l l  d i s c u s s  t h e s e  r e d i r -  
e c t i o n s ,  No a t t e m p t  w i l l  be made t o  e s t a b l i s h  c o s t  impacts  of t h e s e  major 
r e d i r e c t i o n s  d u r i n g  Phase  11 o f  t h i s  s t u d y .  

Phase  11 c o s t  d a t a  w i l l  be  accumulated on s i x  month c e n t e r s  s t a r t i n g  w i t h  
March 1958 and c u l m i n a t i n g  i n  September 1966. Time Phas ing  o f  t h e  c o s t  d a t a  
w i l l  e n a b l e  a n a l y s i s  and  c o r r e l a t i o n  o f  t h i s  d a t a  t o  t h e  s c h e d u l e  and t e c h -  
n i c a l  i n f o r m a t i o n  c o n t a i n e d  i n  t h e  F i n a l  Repor t .  March and September were  
s e l e c t e d  a s  September i s  t h e  end o f  N R ' s  f i s c a l  y e a r  and March r e p r e s e n t s  
t h e  f i s c a l  y e a r  mid-point .  

A l l  t ime-phased c o s t  d a t a  w i l l  be  s u p p l i e d  a t  t h e  c o n c l u s i o n  o f  Phase  I1 
i n  r a t e  i n p u t  form. I n p u t  d a t a  f o r  each  s i x  month p e r i o d  w i l l  be  provided.  
No cumula t ive  f i g u r e s  w i l l  be  a v a i l a b l e  e x c e p t  a t  t h e  program summary l e v e l .  

S u b d i v i s i o n s  o f  Work 

The s u b d i v i s i o n s  o f  work (SDW) t o  be u t i l i z e d  t o  s e g r e g a t e  c o s t  d a t a  i n t o  
major  a r e a s  a r e :  

~ e s i g n l ~ n g i n e e r i n g  

Manufac tu r ing  

T o o l i n g / s T ~  

~ e s t / ~ u a l i t ~  C o n t r o l  

Other  

D e f i n i t i o n s  o f  t h e s e  SDW's a r e  a s  c o n t a i n e d  i n  NASA document MF002M and a r e  
n o t  p r e s e n t e d  h e r e .  The F i n a l  Repor t  w i l l  i n c l u d e  t h e  SDW d e f i n i t i o n s  a s  
s l i g h t  m o d i f i c a t i o n s  may o c c u r  a s  t h e  r e s u l t  o f  Phase  I1 c o s t  a c t i v i t i e s .  
Every i t e m  o f  t h e  Work Breakdown S t r u c t u r e  where c o s t  d a t a  i s  a v a i l a b l e  w i l l  
u s e  t h e s e  SDW's t o  p r o v i d e  f u r t h e r  d e f i n i t i o n .  Summary d a t a  by S u b d i v i s i o n  
o f  Work w i l l  be  p rov ided  a t  t h e  program l e v e l  i n  t h e  F i n a l  Report .  

C .  Elements  o f  Cos t  

E x h i b i t  4, page 16 p r o v i d e s  a  l i s t  o f  t h e  Elements  o f  Cost  (EOC) t o  be 
used  t o  d i s p l a y  t h e  c o s t  d a t a .  Each b l o c k  o f  t h e  WBS and e v e r y  SDW w i l l  
have c o s t s  c o l l e c t e d  u t i l i z i n g  t h e s e  e lements .  A summary o f  t h e  B-70  c o s t s  
a t  t h e  program l e v e l  by t h e  Element o f  Cos t  w i l l  b e  p rov ided  i n  t h e  F i n a l  
R e p o r t .  D e f i n i t i o n s  o f  each EOC w i l l  a l s o  be i n c l u d e d  i n  t h e  Fi ' lal  Repor t .  

Codes have been a s s i g n e d  t o  each Element o f  Cos t .  These codes  w i l l  be 
used t o  g a t h e r  and d i s p l a y  t h e  c o s t  d a t a .  The codes  a r e  compat ib le  w i t h  t h e  
NR Space D i v i s i o n  P r i c i n g  System which w i l l  be used t o  o r g a n i z e  and p r i n t  o u t  
t h e  F i n a l  Report  Cost  Da ta .  
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D. Accounting Records Background 

To provide a b a s i s  upon which time-phased c o s t  data could be derived 
f o r  t h e  four  A i r  Force con t rac t s  included i n  t h i s  study, a  review of t h e  

. Los Angeles Divis ion  accounting records was i n i t i a t e d .  This review r e -  
sulted i n  t h e  i d e n t i f i c a t i o n  of the  "514 Cost Accumulation Statement" 
as t h e  f i n a n c i a l  document providing the  most d e t a i l e d  and comprehensive 
accumulation of c o s t  da ta .  The 514 t a b  i s  comparable t o  the  Space Division 
542 Cost Accumulation Statement u t i l i z e d  t o  provide the  Apollo CSM Study 
Data. These t a b s  f o r  t h e  appropr ia te  time per iods  were c o l l e c t e d  and reviewed 
f o r  con t inu i ty  and consistency of  da ta .  

Four l e v e l s  of da ta  a r e  a v a i l a b l e  from t h e  514 t a b s .  They a r e  (1) 
Cor t rac t ,  ( 2 )  General Order, Sales  Order o r  Order, ( 3 )  Subaccount and ( 4 )  
Ledger Account. A l l  cos t  d a t a  a r e  accumulated and repor ted  using these  
l e v e l s  . 

Contrac tual  e f f o r t  performed a t  t h e  Los Angeles Division i s  assigned 
a number by t h e  con t rac t ing  agency. I n t e r n a l l y ,  genera l  orders ,  s a l e s  
o rde r s  and o rde r s  a r e  i ssued aga ins t  t h e  con t rac t  t o  ga the r  and repor t  
cos t  d a t a .  The number of g e n e r a l o r d e r s ,  s a l e s  o rde r s  and orders  i s sued  
a g a i n s t  a con t rac t  usua l ly  depends on the  scope, s i z e  and repor t ing  d e t a i l  
requi red  by the  con t rac t .  Generally, one o rde r  i s  i ssued f o r  each con t rac t  
t o  accumulate t h e  b a s i c  charges. General o rde r s  and s a l e s  orders  a r e  opened 
t o  accumulate support ing e f f o r t ,  add i t ions  and termination charges. 

The 514 t a b  i s  organized by order ,  genera l  o rde r  and s a l e s  order  
number. Recorded c o s t  da ta  i s  cumulative from da te  of incept ion .  Items 
a r e  no t  e l iminated  from the  t a b  a s  they a r e  closed.  This i s  a s i g n i f i c z n t  
po in t  a s  t h e  B-70 program experienced many r e d i r e c t i o n s  r e s u l t i n g  i n  four  
con t rac t s  and 41 a r d e r s ,  genera l  o rde r s  and s a l e s  orders .  

The next l e v e l  of da ta  beneath t h e  o rde r s ,  genera l  orders  and s a l e s  
o rde r s  conta ins  t h e  subaccounts (s/A). They represen t  t a s k s  t o  be per-  
formed wi th in  t h e  scope of  t h e  order  they support .  Subaccounts a r e  under 

I 
t he  d i r e c t  c o n t r o l  o f  the  func t iona l  organiza t ions  wi th in  the  Los Angeles 
Division.  P r i o r  t o  e s t a b l i s h i n g  a new subaccount the  func t iona l  organiza-  

i t i o n  responsib le  f o r  t h a t  S/A must rece ive  approval  from t h e  Program 
Office,  Contracts  and P r i c i n g  and Financia l .  

The lowest l e v e l  of  d e t a i l  ava i l ab le  from t h e  accounting system i s  the  
ledger account (L/A)  . Financ ia l  maintains c o n t r o l  over the  issuance and 

I c losure  o f  a l l  ledger  accounts .  The Chart of  Accounts, prepared and main- 

! t a ined  by F inanc ia l ,  provides a desc r ip t ion  of  each L/A i n  use a t  the  Los 
I Angeles Division.  The Chart of Accounts i s  not  included i n  t h i s  r epor t .  
i 

5edger accounts a r e  the  bui ld ing blocks upon which t h e  e n t i r e  account- 
ing  system i s  const ructed .  A l l  d i r e c t  and i n d i r e c t  cos t s  a r e  assigned t o  
them. Lefiger accounts a r e  grouped i n t o  the  following major ca tegor ies .  
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Rework and Replacement 
Cont rac t  F l i g h t  
Packing and Shipping 
F a b r i c a t i o n  and Assembly 
Too l i n g  
Tool  Maintenance and Obsolescence 
Engineering and L o g i s t i c s  Support 
Engineering T e s t  Reports  and Se rv ices  
D i r e c t  Expense 

U t i l i z i n g  t h e  514 Cost Accumulation Statement  and t h e  l e v e l s  of d a t a  
a v a i l a b l e  from i t ,  a p l a n  has  been developed f o r  t h e  accumulation of t h e  
time-phased c o s t  d a t a .  This  p l a n  i s  o u t l i n e d  i n  t h e  fo l lowing  s e c t i o n  o f  
t h i s  r e p o r t .  

E. Methods and Procedures  

Provid ing  time-phased c o s t  d a t a  w i t h i n  t h e  framework of  t h e  WBS, 
Subdiv is ions  of  Work and Elements o f  Cost i s  t h e  p r i n c i p l e  c o s t  o b j e c t i v e  
o f  Phase 11. The fo l lowing  paragraphs provide a d i scuss ion  of  t h e  pro-  
cedures  t o  be u t i l i z e d  dur ing  Phase TI t o  meet t h e  s tudy  o b j e c t i v e s .  

The B-70 o r d e r s ,  g e n e r a l  o r d e r s  and s a l e s  o r d e r s  were ass igned  t o  t h e  
a p p r o p r i a t e  WBS i tems based on a n  a n a l y s i s  o f  t h e i r  Statements  o f  Work. 
E x h i b i t  5 provides  a cross- re ference  o f  o r d e r s ,  g e n e r a l  o r d e r s  and s a l e s  
o r d e r s  t o  t h e i r  a s s igned  WBS i tems.  92.7% of t h e  c o s t s ,  r ep re sen t ing  15 
o r d e r s ,  could no t  be  ass igned  t o  a s p e c i f i c  WBS i tem. These o r d e r s  p r imar i ly  
p e r t a i n  t o  "01-Air Vehicle" and "02-Program Technica l  Support." As a r e s u l t  
o f  t h e  l a r g e  amount of  c o s t s  a s s o c i a t e d  w i t h  t h e s e  o r d e r s ,  f u r t h e r  a n a l y s i s  
w a s  conducted t o  e s t a b l i s h  a method by which c o s t s  could be ass igned  t o  t h e  
WBS . 

Thi s  a n a l y s i s  i n v e s t i g a t e d  t h e  p o s s i b i l i t y  of  u t i l i z i n g  t h e  next  l e v e l  
w i t h i n  t h e  accounting system, t h e  subaccounts.  Subaccount b u l l e t i n s ,  i s s u e d  
and approved by F i n a n c i a l  a t  t h e  r e q u e s t  of  f u n c t i o n a l  departments,  were 
c o l l e c t e d  and reviewed. Following i s  a d i scuss ion ,  by f u n c t i o n a l  a r ea ,  of 

w t h i s  a r ia lys i s  and t h e  r e s u l t i n g  proposed method f o r  a s s ign ing  c o s t s  t o  t h e  
WBS items. 

Engineering 

Engineering subaccounts were e s t a b l i s h e d  t o  accumulate c o s t s  f o r  spe- 
c i f i c  development t e s t i n g  a c t i v i t i e s  on ly .  22.1% o f  t h e  t o t a l  engineer ing  
recorded  c o s t s  a r e  a s s o c i a t e d  t o  t h e s e  subaccounts .  The ma jo r i t y  o f  c o s t s  
(77.90) a r e  recorded  a g a i n s t  subaccount "0000. " No c r e d i t a b l e  method s h o r t  
of  apply ing  an  a l l o c a t i o n  technique could be developed from t h e  subaccount 
d a t a  t o  a s s i s t  i n  t h e  d i s t r i b u t i o n  of c o s t s  over  t h e  WBS. Add i t iona l  r e -  
s ea rch  was conducted i n t o  t h e  l edge r  account  s t r u c t u r e  and departmental  
r e c c r d s  . 
Leiger  accounts  i n  t h e  3@CX s e r i e s  a r e  used by engineer ing  personnel  t o  
r eco rd  t h e i r  t ime. Each ledger  account  i n  t h e  38X.X s e r i e s  was analyzed 
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f o r  p o s s i b l e  assignment t o  t h e  WBS, I t  w a s  d i scovered  t h a t  most of t h e s e  
l edge r  accourits d id  f i t  i n t o  the 1BS; however, some b a s i c  problems e x i s t e d .  
No l edge r  accourits could  be a s s o c i a t e d  wi th  t h e  "Al ight ing  and Ar re s t ing  
System, !' " F l i g h t  I n d i c a t i o n  System" and "Program Technica l  Support .  I t  

Development t e s t i n g  e f f o r t  could not  be i d e n t i f i e d  from t h e  ledger  accounts ,  
and c e r t a i n  e f f o r t  i d e n t i f i e d  on t h e  WBS, i . e . ,  "hydraul ics , "  could no t  be 
ob ta ined .  Add i t iona l  r e s e a r c h  was conducted t o  develop t h e  approach t o  be 
used du r ing  Phase 11. 

Within t h e  Engineering Planning o r g a n i z a t i o n  d e t a i l  r eco rds  by Engineer- 
i n g  group, l edge r  account  and c o n t r a c t  were maintained.  The engineer ing  
groups can be  a s s igned  t o  t h e  WBS, i n  some cases  t o  l e v e l  6 i tems .  Addi t iona l  
d e t a i l  may be ob ta ined  from t h e  ledger  accounts  5rhich r e f l e c t  des ign  suppor t  
t o  o t h e r  WBS i t ems .  For  example, t h e  A i r  I nduc t ion  Subsystem (AIS) des ign  
group supported S t r u c t u r e s  and Propuls ion  des ign .  Ledger account d e t a i l  
f o r  t h e  AIS des ign  group w i l l  i d e n t i f y  t h e  amount of  support  t h a t  group pro-  
vided t o  t h e  o t h e r  subsystems. The d e c i s i o n  t o  move t h e  AIS support  e f f o r t  
t o  o t h e r  subsystems o r  r e t a i n  t h e  t o t a l  AIS e f f o r t  under t h e  AIS subsystem 
must be  made by t h e  NASA and NR. 

To t ake  f u l l  advantage o f  t h e  d e t a i l  t h e  engineer ing  group records  pro-  
v ide ,  each group w i l l  b e  a s s igned  t o  t h e  WBS and c o s t  d a t a  w i th in  t h a t  group 
summarized by l edge r  account .  This  approach w i l l  a l low t h e  f l e x i b i l i t y  o f  
r ea r r ang ing  l edge r  account  d e t a i l  based on t h e  d e c i s i o n  d iscussed  i n  t h e  
previous  paragraph.  

To a s s u r e  t h a t  t h e  group r eco rds  r e f l e c t  t h e  t o t a l s  r epo r t ed  i n  t h e  
account ing  da t a ,  t h e  two f i g u r e s  w i l l  be  summarized and compared. Ledger 
accounts  from t h e  514 t a b  have been ass igned  t o  t h e  WBS. Exh ib i t  6 provides  
a c ros s - r e fe rence  of l edge r  accounts  t o  WBS i tems.  Ledger account t o t a l s  
w i l l  be prepared and a comparison made t o  t h e  group d a t a .  Major d i sc repanc ie s  
w i l l  be i d e n t i f i e d  and r e so lved .  A f t e r  ad jus tments  a r e  made t o  t h e  group 
r eco rds ,  t h e y  w i l l  b e  used t o  provide t h e  s tudy  d a t a  f o r  t h e  WBS i tems.  

Manufacturing 

Subaccounts on t h e  manufacturing a r e a ,  which inc ludes  Qual i ty  Cont ro l ,  
a r e  c a l l e d  " r e l e a s e s . "  Sepa ra t e  r e l e a s e  s t r u c t u r e s  were e s t a b l i s h e d  f o r  each 
o f  t h e  t h r e e  v e h i c l e s  produced under t h e  program. Vehicle  #1 had two r e l e a s e s  
t o  c o l l e c t  manufactur ing c o s t s :  one r e l e a s e  f o r  d e t a i l s  and t h e  o t h e r  f o r  
assembl ies .  )To a d d i t i o n a l  d e t a i l  i s  a v a i l a b l e  from t h e  accounting records  
f o r  Vehicle  #I. Vehicle  #2 had oce r e l e a s e  f o r  d e t a i l s  and 13  r e l e a s e s  f o r  
assembl ies .  These assembly r e l e a s e s  involved s x r u c t u r e s ,  equipment i n s t a l l a -  
t i o n ,  mating and f i n a l  o p e r a t i o n s .  Vehicle  #3 fol lowed t h e  same b a s i c  r e -  
l e a s e  s t r u c t u r e  a s  Vehicle  #2 with  sove minor v a r i a t i o n s .  Vehicle #3 was 
cance l l ed  one y e a r  a f t e r  it x.7as added t o  t h e  program, so c o s t  f i g u r e s  do not  
r e p r e s e n t  a complete v e h i c l e .  Considering  he d i f f e r e n t  r e l e a s e  s t r u c t u r e s  
f o r  t h e  v e h i c l e s  and t h e  lack of \dES d e t a i l  a v a i l a b l e  from them, a dec i s ion  
was rracle t o  i n v e s ~ i g a t e  o ~ h e r  methods of a s s o c i a t i n g  manufacturing c o s t s  t o  
t h e  Work Breakdown S t r u c t u r e .  
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Manufacturing, exc lus ive  of Tooling, u t i l i z e s  t h e  30XX, 33XX and 34XX 
s e r i e s  of  l edge r  accounts  t o  accumulate recorded c o s t s .  These ledger  accounts  
r e p r e s e n t  f u n c t i o n a l  a r e a s  w i t h i n  Manufacturing, su-ch a s  Planning,  Packing 
and Shipping,  Engineering Support ,  e t c  . The ledger  accounts  a r e  not  con- 
s t r u c t e d  f o r  assignment t o  t h e  WBS. 

The Manufacturing Cost Analysis  group maintained d e t a i l  r eco rds  by 
department .  These r eco rds  provide  s u f f i c i e n t  da t a  on t h e  f a b r i c a t i o n  of 
t h e  major a i r f r ame  s e c t i o n s ,  escape capsule ,  s e l e c t e d  subsystems, f i n a l  
j o i n i n g  and subsystem i n s t a l l a t i o n .  WBS l e v e l  6 d a t a  can be obta ined  f o r  
s e l e c t e d  i tems .  These r eco rds  provide  t h e  g r e a t e s t  v i s i b i l i t y  of t h e  man- 
u f a c t u r i n g  c o s t s  and w i l l  b e  used t o  provide t h e  assignment of  manufacturing 
c o s t s  t o  t h e  WBS. 

To ensure  t h a t  t h e  manufactur ing departmental  records  r e f l e c t  t h e  t o t a l s  
r e p o r t e d  i n  t h e  account ing  d a t a ,  t h e  two f i g u r e s  w i l l  be  summarized and com- 
pared .  Ledger accounts  from t h e  514 t a b  w i l l  be ass igned  t o  t h e  WBS wi th  
those  l edge r  accounts  r e p r e s e n t i n g  f u n c t i o n a l  a r e a s  (p lanning ,  Q.C. ,  e t c .  ) 
summarized as elements  of c o s t  w i t h i n  t h e  WBS. Exh ib i t  6 , page 19 provides  
a c ros s - r e fe rence  of  manufacturing l edge r  accounts  t o  t h e  bBS and EOC's. 
Major d i sc repanc ie s  between t h e  l edge r  account t o t a l s  and department t o t a l s  
w i l l  b e  i d e n t i f i e d  and r e so lved .  A f t e r  t h e  necessary  adjustments  a r e  made 
t o  t h e  department r eco rds ,  t hey  w i l l  be used t o  provide t h e  manufacturing 
t o t a l s  f o r  t h e  WBS i t ems .  Planning and q u a l i t y  c o n t r o l  suppor t  w i l l  be  
p r o r a t e d  based on  t h e  manufacturing spread .  

Tooling and S p e c i a l  T e s t  Equipment 

A subaccount s t r u c t u r e  i s  not  u t i l i z e d  i n  t h e  t o o l i n g  and s p e c i a l  test 
equipment a r e a  t o  provide  d e t a i l .  The l edge r  accounts a r e  no t  s t r u c t u r e d  
t o  a l l ow t h e  assignment o f  t o o l i n g  o r  STE c o s t s  t o  WBS hardware i tems .  As 
a r e s u l t ,  two l e v e l  4 WBS i tems were c r e a t e d  t o  c o l l e c t  and r e p o r t  those  
c o s t s ,  "07-Special T e s t  Equipment" and "08-~ooling . I '  

The l edge r  accounts  do provide  s u f f i c i e n t  d e t a i l  t o  a l low c o s t s  t o  be 
c o l l e c t e d  i n  t h e s e  two i tems .  Exh ib i t  6 , page 19 supp l i e s  t h e  assignment 
o f  t h e  35XX and 3 6 ~ ~  s e r i e s  of  ledger  accounts  t o  t h e  proper  \4'E3S i tems .  
A l l  c o s t s  i n  i tems  "07" and "08" w i l l  come d i r e c t l y  from t h e  514 Cost 
Accumulation S ta tements .  

Tooling c o s t s  w i l l  b e  f u r t h e r  segrega ted  between dimensional t o o l i n g ,  
c o n t r a c t  supplemental  t o o l i n g  and m a t e r i a l  handl ing  equipment. Ledger ac-  
count  d e t a i l  w i l l  p rovide  t h i s  s eg rega t ion ,  A l l  t o o l i n g  c o s t s  w i l l  be 
d i sp l ayed  beneath t h e  "Tooling and STE" Subdiv is ion  of Work. 

S p e c i a l  Tes t  Equipment c o s t s  w i l l  be segrega ted  between engineer ing ,  
manufacturing and q u a l i t y  c o n t r o l .  Ledger accounts  provide t h i s  l e v e l  of 
d e t a i l .  The Subdiv is ions  of  Work w i l l  be  u t i l i z e d  t o  d i s p l a y  t h i s  segre-  
g a t i o n  wi th  engineer ing  STE d i s p l a y  i n  t he  ~ e s i ~ n / ~ n g i n e e r i n ~  SDW, manu- 
f a c t u r i n g  STE i n  t h e  i ranufactur ing SDW and q u a l i t y  c o n t r o l  STE i n  t h e  ~ e s + , /  
Q,C SDW . 
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Log i s t i c s  

Log i s t i c s  does not u t i l i z e  a subaccount s t r u c t u r e  Lo provide add i t iona l  
c o s t  d e t a i l .  The ledger accounts i n  the  3WX s e r i e s  a r e  used by l o g i s t i c s  
t o  segregate  t h e i r  c o s t  d a t a .  These ledger accounts can be assigned t o  the  
WBS . Exhib i t  6 , page 19 provides the  assignment of the  ledger accounts t o  
t h e  WBS i tems.  A l l  l o g i s t i c s  c o s t s  w i l l  be c o l l e c t e d  from the  514 Cost 
Accumulation Statements.  

Mate r i a l  

Subcontracted e f f o r t  on t h e  B-70 program can be i d e n t i f i e d  t o  a s p e c i f i c  
subcontrac tor  by the  subaccount s t r u c t u r e .  During Phase I1 t h e  subcontract ing 
c o s t  w i l l  be accumulated from t h e  accounting records f o r  each subcontractor  
u t i l i z i n g  these  subaccounts. The subcontractor  w i l l  be assigned t o  the  WBS, 
i n  some cases a t  l e v e l  6,  7, o r  8. Subcontractor  c o s t s  w i l l  be f u r t h e r  
segregated between major supp l i e r  and minor supp l i e r  (purchased p a r t s ) .  

Subdivision of Work d e t a i l  f o r  t h e  major subcontractors  w i l l  be derived 
from in-house records .  These records,  nor the  procedures t o  be u t i l i z e d ,  have 
not  been i d e n t i f i e d  a t  t h i s  time. Prior. t o  i n i t i a t i n g  t h i s  procedure, the  
method w i l l  be reviewed wi th  t h e  NASA. 

Engineering, manufacturing and too l ing  m a t e r i a l  can be obtained from 
the  Cost Accumulation Statements.  Mater ia l  not  charged t o  a supp l i e r  sub- 
account w i l l  u t i l i z e  a f u n c t i o n a l  a rea  ledger account.  These ledger accounts 
w i l l  be  used t o  c o l l e c t  m a t e r i a l  c o s t s .  Mate r i a l  accumulated i n  37XX and 
38XX accounts w i l l  be  c l a s s i f i e d  a s  engineering mate r i a l ,  30XX, 33XX and 
3 4 ~ ~  m a t e r i a l  c o s t s  w i l l  be  c l a s s i f i e d  a s  manufacturing mater ia l ,  and 35'XX 
and 3 6 ~ ~  m a t e r i a l  c o s t s  w i l l  be c l a s s i f i e d  a s  t o o l i n g  and s p e c i a l  t e s t  equip- 
ment ma te r i a l .  

8 o n r e c u r r i n g / ~ e c u r r i n g  Costs 

For the  purposes of t h i s  s tudy,  a l l  cos t s  a s soc ia ted  with the  B-70 
w i l l  be  c l a s s i f i e d  as nonrecurring.  Recurring c o s t s  a r e  defined a s  those 
c o s t s  a s soc ia ted  .with production a r t i c l e s .  The B-70 program d id  not reach 
production s t age .  The two veh ic les  produced under t h i s  program were c l a s -  
s i f i e d  a s  experimental  a i r c r a f t .  Therefore, a l l  c o s t s  w i l l  be considered 
nonrecurring.  



ELEMENTS O F  COST 

HOURS 
LABOR 
BURDEN 

L O G I S T I C S  HOURS 
LABOR 
BURDEN 

PRODUCTION 

d 

HOURS 
LABOR 
BURDEN 

SHOP SUPPORT HOURS 
LABOR 
BURDEN 

PLANNING 

QUALITY CONTROL 

ENGINEERING MATERIAL 
MANUFACTURING MATERIAL 
TOOLING & S T E  MATERIAL 
MINOR SUBCONTRACT (PURCHASED PARTS) 
MAJOR SUBCONTRACT 
MATERIAL PROCUREMENT COST 

OTHER COST DOLLARS 
WIND TUNNEL 
IDWA 

GENERAL ADXINISTRATION 

HOURS 
LABOR 
BURDEN 

HOURS 
LABOR 
BURDEN 
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B-70 CONTRACTS, ORDERS, GENl3RAL ORDERS & SALES ORDERS 

CONTRACT NC . ORDER, GO DESCRIPTION 
OR SO NO. 

RECORDED COSTS WBS 
THRU 9-66 ASSI GNMEMT 

~~33(600 ) -36599  
NA 259 Ph. I-Prelim Engr, Mockups & Engr Develop $ 63,659,487 Various 

of Weapon System l l O A  
SO 7146 In-Plant Termination Charges a s  a r e s u l t  80,752 0998 

of red i rec t ion  

Phase I1 Par t  I f o r  62 B-70's (WS 110~) 
~ 1 0 8 / ~ - 7 0  Common Items 
Support t o  Autonetics 
In-Plant Termination Charges a s  a r e s u l t  

of red i rec t ion  
Phase I1 Pa r t  I1 of WB l l O A  & costs  charged 

t o  one prototype of the  XB-70 when program 
was redirected on 12-3-59 

Wing design, develop & fab   r ran sf erred t o  
NA 267 when program red i rec ted)  

Horizontal & v e r t i c a l  surfaces design, devel 
& fab ( t rans fe r red  t o  NA 267 when program 
red i rec ted)  

Upper forward intermediate fuselage design, 
devel  & fab ( t rans fe r red  t o  NA 267 when 
program red i rec ted)  

~ 1 0 8 / ~ - 7 0  common items 
Tooling support t o  Columbus Division 
Common ~ 1 0 8 1 ~ - 7 0  Training Support 
Tooling Support t o  Columbus Division 
Tooling Support t o  Columbus Division 
Mfg Devel Program - Assembly Joining 
Design, Mfg & Testing of E l ec t r i c  Thrust 

Control Actuator Gearboxes f o r  393 Engines 
Manufacturing Development Program 
Spares 

Various 
Various 
Various 
0998 

Various 

Various 
08 
0991 
08 
08 



A F ~ ~ ( ~ o o ) - 3 8 6 6 9  
(continued) 

ORDER, GO 
OR SO NO. 

DESCRIPTION 

Support t o  Autonetics 
Common F108/~-70 Training Support 

RECORDED COSTS 
THRU 9-66 

11 XB-70's added t o  Program on 9-19-60 42,870,897 
Program Redirected t o  2 p-ototypes on 4-10-61 486,804,382 

Costs Pecu l i a r  t o  the  2 Vzhicles 
Veh #3 added on 3-13-63 & cancel led  3-9-64 59,318,278 
Tooling 8,691,688 
F l i g h t  Tes t  Spares 20,626,583 
F l i g h t  Tes t  GSE 4,362,354 
Manufacturing Development Program 73,110 
Support t o  Autoneti c s  323 
Support t o  Autonetics 1,133 
Improvement Techniques Program 353,024 
Support t o  Autonetics 62 9 
Repair S t r u c  Damage during Proof-Load Tes t ing  434,234 
Design, Manufacture & Test  Equipment Bay Racks 113, 620 
Support t o  Autonetics 83 
In-Plant  Termination Charges 404,325 
I n-Plant Termination Charges 5,808 
In-Plant  Termination Charges 1,618,915 

F l i g h t  Tes t  Program 32,683,906 
Depot Maintenance - Overhaul & Repair 5,603,290 
In-Plant  Termination Charges 12,501 

Various 
0991 

Various 
Various 

Various 
08 
0660 
05 5 0 
03 

i I 
Various 
Various 
Vari ous 
Various 
0101. 
0101 
Various 
0998 
0998 
0998 



LEDGER ACCOUNT MATRIX 

LEGEND 

kJBS - 
VRR = Various 

EOC - 
A l l  = Many EOC's a s  

S DW determined by - 
2A = Eng. SDW t h e  format of 
4A = Mfg. SDW t h e  accounting 
4~ = Tooling SDW records.  
4 = Test SDW 4~ = Planning 
82 = Other SDW 7E = Mfg. M a t ' l .  

7F = Tooling Mat ' l .  
70 = Purchased P a r t s  
82 = Other Cost 

WBS SDW L/A NO. DESCRIPTION 

~OXX Rework and Replacement 

VAR 4A 
VAR 4~ 
VAR 4~ 
VAR 4A 
VAR 4A 
VAR 4~ 
VAR 4A 

A l l  
A 1 1  
A l l  
A l l  
A l l  
A l l  
A l l  

Rework - Defective Labor 
Replacement - Mater ia l  & P a r t s  Due t o  Defective Mate r i a l  
Rework o r  Replacement - Engineering Changes 
Rework and Replacement - Normally Purchased P a r t s  & Equipment 
Replacement - M a t e r i a l &  P a r t s  Due t o  Defective Labor 
Rework - Government Furnished Equipment 
Replacement - Lost P a r t s  

Contract F l igh t  - Production A i r c r a f t  

A l l  
A l l  
A 1 1  

Engine Run-Up Line 
P i l o t s  ' Time 
Operational Costs - Fuel,  O i l ,  Etc.  

Packing & Shipping 

VAR 4A 
0660 4~ 

A l l  
A l l  

Major Production Contract Item 
Spares 



WBS EOC 

Di rec t  Costs 

Ma te r i a l s  
Company Furnished Equipment 
Ma te r i a l s  & Equipment - Normally Purchased P a r t s  & Equip. 

Fab r i ca t ed  a t  NR 
Labor - F a b r i c a t i o n  and Assembly 
Labor - Fabr i ca t ion  and Assembly of P a r t s  & Equip. 

Normally Purchased 
Product i on  Planning Di rec t  Labor 
Product ion Planning Di rec t  Labor - Spares  Planning 
Product ion Planning Di rec t  Labor - Spares  Maintenance 
Product ion Engineering Di rec t  Labor 
Purchased Labor - Manufacturing 
Purchased Labor - M a t e r i a l  DivisLon 
Subcontracted NR - Designed P a r t s  Normally Fab r i ca t ed  a t  NR 
Purchased Components - Purchased Labor 

VAR 
VAR 

VAR 
VAR 

VAR 
VAR 
0660 
0661 
VAR 
VAR 
VAR 
VAR 
VAR 

A 11 
4v 
1iv 
4v 
A 1 1  
A l l  
A l l  
70 
A l l  

Tooling 

A l l  
A l l  
A l l  
A l l  
A 1 1  
A l l  

Design & Fabr i ca t ion  of Tools Normally Purchased 
Design & Fabr i ca t ion  of D e t a i l  Tools 
Design & Fabr i ca t ion  of Tubing Line Templates 
Design & F a b r i c a t i o n  of Assy Tools Other Than E l e c t r i c a l  
Design & Fabr i ca t ion  of E l e c t r i c a l  Assy Tools,  J i g  Boards, E tc .  
Design & F a b r i c a t i o n  of Tool Masters and P l a s t e r  Mockups 
Design & Fabr i ca t ion  of S p e c i a l  Welding Heads, X-Ray Heads, 

Machine Heads, At taching  F i x t u r e s  f o r  S p e c i a l  Heads, Cont ro l  
Panels  and Control  Consoles f o r  Welding J i g s  

Purchased Tooling - S p e c i a l  Welding Heads, X-Ray Heads, 
Machine Heads, At taching  F i x t u r e s  f o r  S p e c i a l  Heads, Cont ro l  
Panels  and Cont ro l  Consoles 

Purchased Tooling - Cost of Tools ,  Per Purchase Orders,  
Required f o r  Use a t  NR P l a n t s  

Purchased Subcontractor  Tooling 
Purchased Vendor Tooling 
Design & F a b r i c a t i o n  of S p e c i a l  E l e c t r i c a l  Tes t  Equipment 

I-' 
t 

A l l  



L/A NO. DESCRIPTION WBS 

Design & Fabr i ca t ion  of S p e c i a l  Supplemental Tooling 0881 
Design & F a b r i c a t i o n  of M a t e r i a l  Handling & Access Equipment 0882 
Design & F a b r i c a t i o n  of S p e c i a l  Tes t  Equip - Other Than Elec .  07 
Purchased Tooling - Cost of Tools ,  Per Purchase Orders ,  

f o r  S p e c i a l  E l e c t r i c a l  Tes t  Equipment 07 
Purchased Tooling - Cost of Tools ,  Per  Purchase Orders,  

i'or S p e c i a l  Supplemental Tooling 0881 
Purchased Tooling - Cost of Tools ,  Per  Purchase Orders ,  

f o r  S p e c i a l  Handling & Access Equipment 0882 
Purchased Tooling - Cost of Tools,  Per  Purchase Orders ,  

f o r  S p e c i a l  Tes t  Equipment, Other Than E l e c t r i c a l  07 
Design & Fabr i ca t ion  of S p e c i a l  Tes t  Equipment Other 

Than E l e c t r i c a l  ( p l a n t  Engineering R e s p o n s i b i l i t y )  07 
Design & Fabr i ca t ion  of S p e c i a l  Tes t  Equip. Normally Purchased 07 
Purchase Tooling - S p e c i a l  Tes t  Equipment, Other Than 

E l e c t r i c a l  ( p l a n t  Engineering ~ e s ~ o n s i b i l i t ~ )  07 
Purchased P a r t s  Tooling - Cost of Tools ,  Per  Purchase Orders ,  

Required by Vendors t o  Manufacture NR Designed P a r t s  
Normally Fab r i ca t ed  a t  PsR 0880 

Cost of Dupl ica te  Tooling Supplied t o  Subcont rac tors  0880 
Design & Fabr i ca t ion  of S p e c i a l  E l e c t r i c a l  Tes t  Equipment 0'7 
Purchased Tooling - S p e c i a l  E l e c t r i c a l  Tes t  Equipment 07 
Design & Fabr i ca t ion  of S p e c i a l  Tes t  Equip - Other Than Elec .  07 
Purchased Tooling - S p e c i a l  Tes t  Equipment Other Than Elec .  07 

A l l  
A l l  
A ll 

4~ 
VAR 

A 11 
A l l  

7F 
A 1 1  
A l l  
7F 
A l l  
7F 

Tool Maintenance and Obsolescence 

Design Change And/or Rework of a Completed Tool - Design 
and F a b r i c a t i o n  of D e t a i l  Tools  0880 

Design Change And/or Rework of a Completed Tool - Design 
and Fabr i ca t ion  of Assy Tools Other Than Elec .  0880 

D e s i g ~  Change And/or Rework of a Completed Tool - Design 
and Fabr i ca t ion  of Tools Normally Purchased 0880 

Design Change ~ n d / ~ r  Rework of a Completed Tool - Design 
and Fabr i ca t ion  of Tool Masters ,  Forms, o r  P l a s t e r  Mockups 0880 

Design Change And/or Rework of a Completed Tool - Design 
and F a b r i c a t i o n  of E l e c t r i c a l  Assembly Tools 0880 

Design Changes ~ n d / ~ r  Rework of a Completed Tool - Design 
and Fabr i ca t ion  of S p e c i a l  Welding Hands, Machine Heads, E tc .  0880 

A l l  

A l l  

A l l  

A l l  

A l l  

A l l  



L/A NO. DESCRIPTION WBS SDW EOC 

Tool Proving - Labor and M a t e r i a l s  
Fab r i ca t ion  And/or Rework of  Brazing R e t o r t s  
Fab r i ca t ion  And/or Rework of Copper Sheet  f o r  Brazing R e t o r t s  
Tooling - Packing & Cra t ing  f o r  Shipment t o  Subcont rac tors  
Design Change And/or Rework of a Completed Tool - Design and 

Fabr i ca t ion  of Special. E l e c t r i c a l  Tes t  Equipment Used by Mfg. 
Costs  Associated wi th  S t a r t  Up and Close Out of Work Under 

Contract  
Design Change ~ n d / ~ r  Rework of a Completed Tool - Design and 

Fabr i ca t ion  of Ma te r i a l  Handling & Access Equipment 
Design Change And/or Rework of a Completed Tool - Design and 

F a b r i c a t i o n  of S p e c i a l  Supplemental Tooling 
Design Change And/or Rework of a Completed Tool - S p e c i a l  

Tes t  Equipment Other Than E l e c t r i c a l - P l a n t  Eng. R e s p o n s i b i l i t y  
Design Change And/or Rework of a Completed Tool - Design & 

Fabr i ca t ion  of S p e c i a l  Tes t  Equipment, Other Than E l e c t r i c a l  
Design Change And/or Rework of a Completed Tool - S p e c i a l  

E l e c t r i c a l  Tes t  Equipment Used by QC Div is ion  
Design Change And/or Rework of a Completed Tool - S p e c i a l  

Tes t  Equipment, Other Than E l e c t r i c a l  - Used by QC Div is ion  
Design Change ~ n d / ~ r  Rework of a Completed Tool - S p e c i a l  Tes t  

Equipment Normally Fur chased 
Removal, Handling, P repa ra t ion  f o r  S torage ,  and Return from 

Storage of A l l  Product ion Tools 
Maintenance of Tooling 
Maintenance of  Tooling - General - Replacement Due t o  Usage, 

Repair  of Completed Tool,  Release of Temporary Tool, and 
Rework of Tooling f o r  Causes Other Than Eng. Changes 

Tool Planning Di rec t  Labor 
Cost Value of Tools T o t a l l y  Obsoleted by Changes - Acctg. Only 
Maintenance of S p e c i a l  Supplemental Contract  Tooling 
Maintenance of S p e c i a l  E l e c t r i c a l  Tes t  Equipment 
Maintenance of Ma te r i a l  Handling & Access Equipment 
Maintenance of S p e c i a l  Tes t  Equip. Other Than E l e c t r i c a l  
Maintenance of S p e c i a l  E l e c t r i c a l  Tes t  Equipment 
blaintenance of S p e c i a l  Tes t  Equipinent Other Than E l e c t r i c a l  
Maintenance of S p e c i a l  Tes t  Equipment Other Than E l e c t r i c a l  

A l l  
A l l  
A l l  
A l l  

A l l  

A l l  

A l l  

A l l  

A l l  

A l l  

A l l  

A l l  
A 11 

4p 
4~ 
4p 
4p 
VAR 
4p 
4~ 
4w 
4w 
4A 

A l l  
4v 
A l l  
A l l  
A l l  
A l l  
A l l  
A l l  
A l l  
A l l  



DESCRIPTION 

Shop Contact 
Tool. Encineering for Dirninsional Contract Tools 
Tool Master Lines 
X-Ray Film Used in Inspection 
Paymcnts for the Use of Vendor-Owned Tooling 
Tool Engineering for Non-Dimensional (TSC) Contract Tools 
Tooling Cost Not Otherwise Classified 

Engineering & Logistics Support 

Design & Drafting 
Pul.chased Design & Drafting 
Static Test Article 
Mobile Training Unit 
Microfilming 
Instrumentation 
Special Tools and Ground Handling Equipment 
Partial Mockup to be Delivered to Customer 
Logistics Support Programming 

Supply Support - Airborne Spares 
Supp1.y Support - Ground Support Equip. & Spares 

Supply Support - Training Aids & Spares 

Supply Support - Stock Management 
Supply Center - Warehousing 
Maintenance Scheduling 
Product Improvement Analysis 
Maintenance Analysis 
Flipht Manuals 
Maintenance Instructions Manual 
Structural Repair Manual 
Illustrated Parts Breakdown Manual 
Parts Application Data List 

WBS SDW 

VAR 
. VAR 
TJAR 
0991 
0992 
0112 
08 
VAR 
0991 
0992 
0660 
0660 
0660 
0550 
0991 
0660 
0660 
05&06 
022303 
0223 
022302 
0992 
0992 
0992 
0992 
0992 

EOC 

All 
All 
A I - 1  
n' 
7F' 
All 
A1.1 

A11 
Ail 
A11 
All 
AI-1 
A ll 
AI.1 
All 

All 

All 
A1.l 

All 

All 
All 
All 
All 
All 
All 
Ail 
All 
All 
All 



DESCRIPTION 

Numerical Drawing L i s t  
R lb l i  c a t i o n  B u l l e t i n s  (TCTO' s )  
Moili i ' i ea t  ion  I n s t r u c t i o n  Manual 
Trchni ( .a l  T ra in ing  Transparencies  and S l i d e s  
In spec t  ion  Rei~uirements Manual 
C la s s  Roorn Tra in ing  P a r t s  Data and Charts  
0ve-t-haul I n s t r u c t i o n  Manual 
Motion P i c t u r e s  
Organizat ion Maintenance Manuals (systems ~ y p e )  
I n s l ~ e c t i o n  Work Cards and Secluence Char t s  
F i e l d  Maintenance I n s t r u c t i o n s  Manual 
Operation ~ n d / ~ r  Se rv i ce  Ins tuauct ions  Manual 
L o g i s t i c s  Support Manual 
Work Unit Code Manual 
Opera? i o n  and I n f l i g h t  Maintenance Manual 
S t r*uc tu ra l  Repair  I l l u s t r a t e d  Document 

Engineering Test  Reports  and Se rv ices  

Tes t  Reports  - Low Speed Wind Tunnel Model 
Tes t  Reports  - High Speed Wind Tunnel Model 
Tcs t  Reports  - S t a t i c  A r t i c l e  
Tes t  Reports  - Ins t rumenta t ion  
Tes t  Reports  - Mocliup 
F l i g h t  Tes t  - F i r s t  F ly ing  A r t i c l e  
F l i f h t  Tes t  - Second Fly ing  A r t i c l e  
F l i g h t  Test  - Third  F ly ing  A r t i c l e  
Dctnonstration 
T e s t s  - Board of In spec t ion  and Survey - NAVY (BIS) 
Tes t  Reports  - Engine Tes t  
Tes t  Reports  - S t r e s s  
Test  Reports  - Weight 
Tes t  Reports  - Aerodynamics 
Test  Reports  - Therrno Dynamics 
Tcs t  Reports  - Vibra t ion  & F l u t t e r  
Tes t  Rcports  - Ae~.ophysic.s 
Tc.st Reports  - Laboratory 
'i't2st Reports  - Equipt~~ent  T e s t s  

VAR 2A 
VAR 2A 
VAR 2A 
VAR 2A 
VAR 2A 
VAR 2A 
VAR 2A 
VAR 2A 
VAR 2A 
VAR 2A 
VAR 2A 
VAR 2A 
VAR 2A 
VAR 2A 
VAR 2A 
VAR 2A 
VAR 2A 
VAR 2A 
VAR 2A 

A l l  
A l l  
A l l  
A l l  
A l l  
A L L  
A l l  
A L E  
A l l  
A I L  
A l l  
A ll 
A l l  
A l l  
A l l  
A l l  

A L L  
A l l  
A l l  
A l l  
A1.l 
A l l  
A 1 1  
A l l  
A l l  
A l l  
A l l  
A l l  
A I L  
A l l  
A l l  
A l l  
ALL 
A l l  
A l l  



DIISCRIPTION WBS S DW 

Test  Rcports  - S t r u c t u r a l  Tes t  Sec t ions  VAR 2A 
Pacl;aging S tud ie s  022304 2A 
Tes t  Reports  - Dynamic Motions VAR 2A 
Tes t  Reports  - Tes t ing  Equipments 0 7 2A 
Engineering Programming VAR 2A 
A i r  Vehic le  VRR 2A 
F i r e  Control  System VAR 2A 
M i s s i l e s  VAR 2A 
M i s s i l e  and TraPf ic  Cont ro l  Equipment VRR 2A 
P1.opulsion and A i r  Induct ion  Cont ro l  System VAR 2A 
A i r  Frame VAR 2A 
Environmental Cont ro l  VAR 2A 
F l i g h t  Cont ro l  & C e n t r a l  A i r  Data System VAR 2A 
Secondary Power Generat ian & D i s t r i b u t i o n  VAR 2A 
Personnel  Accommodation & Escape System VAR 2A 
Base Operat ions Ground Support,  Ground Cooperat ional  and 0550 2A 

Deport Equipment 
Eng. Maintenance of F l i g h t  Tes t  GSE 0553- 2A 
T ~ ~ a i n i n g  Equipment 0991 2A 
Personnel  Tra in ing  0991 2A 
Technica l  Se rv i ces  0991 2A 
Pub l i ca t ions  0992 2A 
Target  Drone VAR 2A 
L o g i s t i c s  0223 2 A  

0660 
Ol'fensive Sub-systems VAR 2A 
Defensive Sub-systems VAB 2A 
Tool Planning Di rec t  Labor - Tools f o r  Eng. Tes t  o r  Mockup P a r t s  08 2A 
Product ion Planning Di rec t  Labor - Eng Tes t  and Moekup P a r t s  VAR 2A 
Normally Purchased Eng. Tes t  I tems Fabr i ca t ed  a t  NR 0 7 2A 
Test  Reports  - Gunfire  Tes t  Sec t ion  VAR 2A 
Test  Reports  - Dead Load S t r u c t u r e s  Rig  VAR 2A 
Tes t  Reports  - Slosh  & Gunfire  Fuel  Tes t s  VAR 2A 
Tes t  Reports  - F l i g h t  Simulator  VAR 2A 
Test  Reports  - Tra in ing  Program - Customers' Personnel  0991 2A 
Test  Reports  - I n d o c t r i n a t i o n  - Customers' Personnel  0991 2A 

EOC 

A l l  
A l l  
A l l  
A l l  
A l l  
A l l  
A l l  
A l l  
A l l  
A l l  
A1 1 
A l l  
A l l  
A l l  
A 11 
A l l  

A l l  
A 1  1 
A l l  
A l l  
A l l  
A l l  
A l l  

A l l  
A l l  
A l l  
4v 
A l l  
A l l  
A l l  
A l l  
A l l  
A l l  
A l l  



DLrc:ct Expense 

Inl~ountl Transport  a t  i on  
Of[ ' -S i te  Labor - F l i g h t  Tes t  In s t rumen ta t ion  
0t ' l ' -Site Labor - F l i g h t  Tes t  - 1 s t  F ly ing  A r t i c l e  
Ol'f-Site Labor - F l i g h t  Tes t  - 2nd F ly ing  A r t i c l e  
Insurance  
Trave l ing  Expense 
Of f -S i t e  Labor - Engineering Programming 
Of f -S i t e  Labor - F i r e  Cont ro l  System 
Of f -S i t e  Labor - M i s s i l e s  
Off -Si te  Labor - M i s s i l e  & Traf ' f ic  Cont ro l  Equipment 
Off-Si te  Labor - Propuls ion  & A i r  Induct ion  Cont ro l  Systems 
Off -Si te  Labor - A i r  Frame 
Off -Si te  Labor - Environmental Control  
Ol 'f-Site Labor - F l i g h t  Cont ro l  8; C e n t r a l  A i r  Data Systems 
Of'l'-Site Labor - Secondary Power Generat ion & D i s t r i b u t i o n  
Ofr-Si te  Labor - Personnel  Accommodation & Escape Systems 
Of1'-Site Labor - Base Operat ions Ground Support,  Ground 

Opera t iona l  and Depot Equipment 
Off'-Site Labor - Train ing  Equipment 
Of € -S i t e  Labor - Personnel  Equipment 
Off -Si te  Labor Technica l  Se rv i ces  
Off -Si te  Labor - Pub l i ca t ions  
Of f -S i t e  Labor - Target  Drone 
Off -Si te  Labor - L o g i s t i c s  
Of f -S i t e  Labor - Offensive Sub-System 
Of f -S i t e  Labor - Defensive Sub-system 
Vendors ' Adjustments 
Vendors' Termination Claims 
Por,l,-Terminat ion  Expenses 
R ~ \ J  Tvq2terial Inven to r i e s  Del ivered  t o  U.  S . Government 
Tool Planning 
?li :;c.t-llaneous Direc t  Expense 
Cost of  I n t e r p l a n t  Movement of  Work i n  Process  
To01 Planri ing 
D i  ~ . e r . i  I3spcnsc - Of f - S i t e  Labor 
Cost 01' Sa l e s  

WBS 

VAR 
VAR 
VAR 
VAR 
VAR 
VAR 
VAR 
VAR 
VAR 
VAR 
VAR 
VAR 
VAR 
VAR 
VAR 
VAR 
0550 

0991 
0991 
VAR 
0992 
VAR 
0223 
VAR 
VAR 
VAR 
VAR 
VAR 
VAR 
08 
VAR 
VAR 
08 
VAR 
VAR 

SDW 

2A 
VAR 
VAR 
VAR 
82 
VAR 
2A 
VAR 
VAR 
VAR 
VAR 
VAR 
VAR 
VAR 
VAR 
VAR 
VAR 

VAR 
VAR 
VAR 
VAR 
VAR 
VAR 
VAR 
VAR 
82 
82 
82 
82 
4~ 
VAR 
82 
4~ 
82 
82 

EOC 

6 z 
A l l  
A l l  
A 1 1  
8 7, 
Oz 
A l l  
1\11 
A l l  
A l l  
A l l  
Al .1  
141 l 
A l l  
A l l  
A I L  
ALL 

A l l  
A l l  
A1.l 
A l l  
A l l  
A l l  
A l l  
A l l  
8 z 
8 z 
A l l  
7 13 
11 
az 
8 14 
41; 
8 z 
8z 

5$ 
2+ D9 

0 
P 
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SECTION 111 
SCHEDUL;E/MI LFSTONE DATA 

* 
The established objectives for the schedules section of the study 

team during Phase I were to (1) ascertain the quantity, depth and com- 
pleteness of available schedule/milestone data, (2) identify those items 
of the IGS which were considered as "schedule drivers" to be studied 
during Phase I1 and (3) develop formats, forms, and extent of data to 
be used to display the schedule/milestone information. 

Objective #1: Ascertain the quantity, depth, and completeness of avail- 
able schedule/milestone data. 

The fcllowing B-70 schedule/milestone documentation is available and 
will be utilized during Phase I1 data recording: 

Program Plans 
Master Phasing Schedules 
Manufacturing Schedules 
Flight Test Schedules 
Development Test Schedules 
Program Summary Reports 
Program Status Reports 
PERT Networks 
PERT Analysis Reports 
Program Redirection Summaries 
Program Chronologies 
Special Schedules 
Flight Test Reports 
Briefings 
Correspondence 
Minutes of Meetings 
Contract Schedules 
Performance Reports 
Schedule Studies 

In the early stages of the B-70 Program, a separate data control 
section was established and has maintained a numerical listing of pub- 
lications developed by IWrth American Rockwell on the B-70 (Ref: NA 
58-912). This listing will be utilized to retrieve data on specific 
systems or tire reriods not covered by the aforelisted schedule/milestone 
documentation. 

For a period of approximately three years during the peak of manu- 
facturing effort on Air Vehicles 1 an6 2, PERT reporting was maintained 

- 
on 13 discrete elerrorits of the program. in addition, a surrmary netiiork 
-:a? develore3 or. 2 . i r  Vehicle #l. This data will provide milestor,e actilals 
from the piece ?art le-re1 up through major vehicle assemblies f'cr this 
7-eric5 c;f 5irr.e. 
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Personnel  have been i d e n t i f i e d  t h a t  were involved i n  B-70 scheduling/  
r e p o r t i n g  acd r i i l l  he a v a i l a b l e  f o r  suopor t  dur ing  Phase I1 of  t h e  s tudy .  

I n  conc lus i cn ,  it i s  f e l t  t h a t  mi les tone  d a t a  i s  a v a i l a b l e  on a l l  
hardware development elements of t h e  Work Breakdown S t r u c t u r e  t o  a degree 
of  q u a n t i t y ,  depth  and completeness r e q u i r e d  i n  t h e  r ecap  o f  t h e  B-70 
program. 

Ob jec t ive  #2: I d e n t i f y  t hose  i tems of  t h e  WBS which were considered as 
"Schedule Drivers"  t o  be  s t u d i e d  dur ing  Phase 11. 

Discussions wit'r key program pe r sonne l  and g re l imina ry  review of  
h i s t o r i c a l  d a t a  i n d i c a t e  t h a t  t h e  prime schedule "d r ive r s "  on development 
of  t h e  B-70 were funding and a i r f r ame  s t r u c t u r e  (l?BS i tem 01-01). The 
schedule e f f e c t s  o f  t h e  a u s t e r i t y  program were exper iecced  i n  t h e  a r e a  
o f  s o f t  t o o l i n g  impacts i n  mating and having t o  u t i l i z e  AV #1 as a simu- 
l a t o r  p r i o r  t o  f i r s t  f l i g h t .  The a i r f r ame  s t r u c t u r e s  subsystem develop- 
ment problems, c ~ n s i s t i n g  p r i m a r i l y  of  honeycomb development wi th  i t s  
a s s o c i a t e d  f a b r i c a t i o n  methods and i n s p e c t i o n  techniques ,  overshadowed 
t h e  o t h e r  s u b s y s t e ~ s  (WBS i tems 01-02 through 01-12) from a schedule 
s i g n i f i c a n c e  s t andpo in t .  Therefore ,  t h e  "Schedule Drivers"  w i l l  appear  
on a s e r i e s  o f  c h a r t s  a l i gned  wi th  AV #1 and t h e  s t r u c t u r e s  subsystem 
(WBS 01-01). The t e c h n i c a l  d r i v e r s  l i s t e d  under S e c t i o n  I V ,  Exh ib i t  28 
w i l l  s e r v e  as a guide f o r  a c q u i s i t i o n  of  mi les tone  d a t a  on a l l  subsystems 
o t h e r  t han  s t r u c t u r e s .  

Ob jec t ive  #3: Develop formats ,  forms, and e x t e n t  o f  d a t a  t o  be used t o  
d i s p l a y  t h e  schedule/milestone information.  

S i g n i f i c a n t  program mi les tones ,  key f u n c t i o n s ,  and mi les tones  common 
t o  a l l  subsystems were e s t a b l i s h e d  and appear  on t h e  sample forms i n  
Exh ib i t  7 through 20.  

During Study Phase 11, t h e  schedule/milestone d a t a  w i l l  be  recorded 
a t  4 l e v e l s :  ( 1 )  O v e r a l l  Program, ( 2 )  A i r  Vehicle ,  ( 3 )  Subsystem, and 
( 4 )  Subsystem C ~ r ~ p o n e n t s  (below \,3S l e v e l  5 ) .  F u r t h e r  d e s c r i p t i o n s  of  
r e p o r t i n g  forms and sample d a t a  by r e p o r t i n g  l e v e l  a r e  as fo l lows .  

Level  1 ( o v e r a l l  program) 

E x h i b i t  7, page 32 

A program development summary c h a r t  w i l l  d i s p l a y  t h e  s i g n i f i c a n t  
f l i g h t  and ground t e s t  grogram mi l e s tones  by t e s t  category and 
t e s t  span period;.  

E x h i b i t  8, page 33 

surr~cary c h a r t  d i s c l a y i n g  i s suance  d a t e  of a l l  rcaster phasing 
sc?.edulns and r e v i c i o n s .  ThL; c h a r t  w i l l  inc lude  t h e  f l i g h t  tes-c 
schedules  and r e v i s i o n s .  
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Exh ib i t  9, page 34 

A copy o f  each master  phasing s c h e d u l e / f l i g h t  schedule and r e -  
v i s i o n s  w i l l  be  provided.  

E x h i b i t  10, page 35 

A n a r r a t i v e  summary w i l l  be  i nc luded  t o  i d e n t i f y  t h e  reason f o r  
and s i g n i f i c a n t  e f f e c t s  of  each schedule and r e v i s i o n .  

Level  2 ( ~ i r  v e h i c l e )  

Exh ib i t  11, page 36 

A v e h i c l e  development c h a r t  cover ing  t h e  time up t o  1 s t  f l i g h t  
w i l l  be  provided f o r  bo th  AV #1 and #2. This  c h a r t  w i l l  d i s p l a y  
t h e  development spans of  t h e  major assemblies  and t h e i r  p o i n t  i n  
t ime o f  mating o r  i n s t a l l a t i o n .  

Exh ib i t  12, page 37 

A second v e h i c l e  development c h a r t  f o r  bo th  AV #1 and #2 w i l l  
cover  t h e  e n t i r e  f l i g h t  t e s t i n g  pe r iod .  It i s  planned t h a t  a l l  
f l i g h t s  and nonscheduled mod i f i ca t ion  pe r iods  w i l l  b e  noted.  

Exh ib i t  13, page 38 

I n  suppor t  o f  t h e  aforementioned v e h i c l e  development c h a r t s  
t h e r e  w i l l  b e  a t a b u l a t i o n  o f  d a t e s  r e f l e c t i n g  t h e  mi les tones  d i s -  
played g r a p h i c a l l y .  

Exh ib i t  14, page 39 

A d e ~ i ~ n / ~ r o ~ r a r n m a t i c  c h a r t  w i l l  b e  provided f o r  bo th  AV #1 and 
#2 t o  displ t iy  t h e  s i g n i f i c a n t  even t s  considered as schedule and/or 
t e c h n i c a l  d r i v e r s .  

E x h i b i t  15, page 40 

A n a r r a t i v e  r e p o r t  exp la in ing  t h e  d e ~ i ~ n / ~ r o ~ r a m m a t i c  even t s  w i l l  
be  inc luded  f o r  bo th  veh ic l e s .  

Exh ib i t  16, page 41 

Due t o  t h e  program s i g n i f i c a n c e ,  from a c o s t ,  sc!ie;lule and t ech -  
n i c a l  a s p e c t  a s s o c i a t e 1  v i t h  wing and fuse l age  j c in ing  on AV #1, 
a s e p a r a t e  c h a r t  : . r i l l  be developed t o  nr,?virle f u r t h e r  vi  s i b i l i t y  
during t h i s  per iod  c f  %irne. 
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Level  3 (subsystems ) 

E x h i b i t  17, page 42 

Each subsystem (WBS 01-01 t h r u  01-12) w i l l  have a summary develop- 
ment c h a r t  broken o u t  by engineer ing ,  t e s t ,  m a t e r i a l  and manufacturing. 
Each f u n c t i o n  on t h e  c h a r t  w i l l  d i s p l a y  s i g n i f i c a n t . e v e n t s  when they  
occurred ,  i . e . ,  development t e s t s  complete. . I f ,  dur ing  t h e  conduct 
o f  Phase 11, s i g n i f i c a n t  subsystem unique mi les tones  a r e  discovered,  
t hey  w i l l  be  added. 

E x h i b i t  18, page 43 

A t a b u l a t i o n  o f  d a t e s  w i l l  suppor t  each subsystem development summary 
c h a r t .  

E x h i b i t  19, page 44 

A d e ~ i ~ n / ~ r o ~ r a m m a t i c  c h a r t  t r i l l  b e  provided f o r  each subsystem t o  
d i s p l a y  t h e  s i g n i f i c a n t  events  cons idered  as schedule and/or t ech -  
n i c a l  d r i v e r s .  

E x h i b i t  20, page 45 

A n a r r a t i v e  r e p o r t  exp la in ing  t h e  d e ~ i ~ n / ~ r o ~ r a m m a t i c  events  w i l l  
b e  inc luded  f o r  each subsystem. The informat ion  appearing on t h i s  
e x h i b i t  w i l l  be  developed i n  conjunct ion  wi th  t h e  t e c h n i c a l  s tudy  
personnel .  

Level  4 (Subsystem components) 

For each subsystem component, any i tem below 1443S l e v e l  5 considered 
t o  be  of  program schedule and/or t e c h n i c a l  s i g n i f i c a n c e ,  a sepa ra t e  
d e ~ i ~ n / ~ r o ~ r a m m a t i c  c h a r t  ( ~ e f :  Exh ib i t  19)  and a n a r r a t i v e  r e p o r t  
( ~ e f  : E x h i b i t  2 0 )  w i l l  be  provided.  Th i s  data w i l l  a l s o  be pro- 
v ided  f o r  t h e  wind t u n n e l  t e s t  under WBS i tem 02-21. 

0 t h e r  

A l i s t i n g  of abb rev ia t ions  and d e f i n i t i o n s  o f  terminology appearing 
on t h e  schedule d a t a  w i l l  be  provided. 

Sketches d i s p l a y i n g  t h e  A i r  Vehicle  assembly sequence w!.ll be pro- 
vided.  

The Phase 11 schedule/rnilestone d a t a  w i l l  cover t h e  e s t a b l i s h e d  s tudy 
t t t re  i ra r ,e  except  f o r  t h ~  wind t u n n e l  t e s t  programs irhich were in i t i aLe r l  
' - r i o r  t o  1 Janusry 1358. i t  i s  ~ l z n n e d  t h a t  mi les tone  data u i l l  be pro- 
v i ~ e ,  rn t h e  e n 5 i r e  wind t u n n e l  t e s t  programs. 
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I f ,  dur ing  t h e  course  of  Phase 11, any GFE i s  found t o  have had schedule 
s i g n i f i c a n c e ,  it w i l l  be  r e p o r t e d  on at the  a p p l i c a b l e  VTBS l e ~ i e l  j element ,  

For  purposes of t h i s  s tudy  t h e  term "schedulet i  a p p l i e s  on ly  t o  t h e  doc- 
uments u t i l i z e d  t o  p l a n  and s t a t u s  t h e  B-70 program. A sample of t h e s e  doc- 
uments appears  under E x h i b i t  9 of  t h i s  r e p o r t .  A l l  d a t e s  appearing on t h e  
v a r i o u s  hard51are c h a r t s  provided dur ing  Phase I1 w i l l  be  a c t u a l  mi les tones  
as recorded ,  no t  schedu-led d a t e s .  - 
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PLAN W-27R (ONE XB-70 & 11 YB-70's) 

YB-70 FIRST FLIGHT 

MAJOR ASSY.INSTALS,FINAL 

COMPLETIONS 

ACCEPTANCES 2 1 1 1 1  

CUM S 1 

OFFENSIVE SUBSYSTEM 

DEFENSIVE SUBSYSTEM 

OTHER SUBSYSTEMS 

USAF OPERATIONAL 

REDELIVERY TO OPERATIONAL USAGE 
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SCHEDULZ NARRATIVE 

9-21-60 Master Phasing Schedule W-27R was i s s u e d  t o  implement t h e  
a d d i t i o n  of t h e  YB-70 ( 1 1  A i r  v e h i c l e s )  Development Program 
( ~ e n e r a l  Order NA 274). Th i s  schedule maintained a  f i r s t  
f l i g h t  d a t e  of 12-30-62 f o r  t h e  XB-70 b u t  r ev i sed  t h e  manu- 
f a c t u r i n g  schedules  by adding one month Co t h e  f i n a l  i n s t a l -  
l a t i o n s  and p r e - f l i g h t  ne r iods .  I n  a d d i t i o n ,  t h e  e s t a b l i s h e d  
XB-70 scheduie inc luded  t h e  a d d i t i o n  ~f  t hose  changes agreed 
t o  dur ing  t h e  development engineer ing  in spec t i f i n  of  J u l y  18, 
1960. This  schedule e s t a b l i s h e d  a  YB-70 f i r s t  f l i g h t  d a t e  of  
June  1963 wi th  two month v e h i c l e  d e l i v e r y  c e n t e r s  a f t e r  t h e  
2nd YB-70 d e l i v e r y  i n  August 1963. 
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XB-70A AV #1 
TABULATION OF DATES 

START 

Wing Assembly 

Forward Fuselage Assembly 

Forward Upper In termedia te  Fuselage 
Assembly 

Forward Lower In termedia te  Fuselage 
Assembly 

Aft  In termedia te  Fuselage Assembly 

Aft  Fuselage Assembly 

Landing Gear Assembly 

Receive Black Boxes 

Receive Hor izonta l  and V e r t i c a l  
S t a b i l i z e r s  

Engines Bui ldup 

Major Sect ions  Mating 

F i n a l  Operations 

F i r s t  F l i g h t  

Last  F l i g h t  

Exhibit 1.3 
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XB-70A AV #1 
DESIGN/PROGRAMMATI c IMPACTS 

NARRATIVE 

On t h e  1 7 t h  f l i g h t ,  Mach 3 was a t t a i n e d  f o r  t h e  f i r s t  time and was 
maintained f o r  two minutes by p i l o t  A .  S. White. Upon d e c e l e r a t i o n  
a chase p lane  noted t h e  l o s s  of  a p i ece  of wing s k i n  which l e d  t o  
a d e c i s i o n  t o  a b o r t  t h e  remainder of t h e  mission.  
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Exhibit ?'/ 



Test  

Manufacturing 

ENVIRONMENTAL CONTROL SYSTEM 
TABULATION OF DATES 

WBS 01-02 

S t a r t  Design 
Complete DEI 
10@ Release 

( ~ c e b o x  conf ig)  

North Arner~can Rocl<well 

FUhTCTION 

Engineering 

Mater ia l  

S t a r t  Devel Tests  
Comp Devel Tests  
Comp SOCKO Tests  
Comp AW Tes t s  

Subcont Go -Ahead 
1st Prototype Avail 
SOCKO Unit Avail 
AV #1 Unit Avail 
AV #2 Unit Avail 

S t a r t  De t a i l  Fab 
Comp AV #1 I n s t l  
Comp AV #2 I n s t l  
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ENVIROmTAL CONTROL SYSTEM 
DESIGN,/PROGRAMMATI c IMPACTS 

NARRATIVE 

02-3.0 
On ( d a t e )  a compressor f a i l e d  during development t e s t i n g  and was 

' 

t r a c e d  t o  a  l o s s  of s e a l  between t h e  f a n  and d r ive  s h a f t .  A 
design change was i ssued t o  r e v i s e  the  s e a l  ma te r i a l  which per- 
mi t t ed  resumption of t e s t i n g  on ( d a t e ) .  
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ABBREVIATI OWS AND DEFINITIONS 

Air Vehicle 

Airworthiness 

A category of testing selected and, in some cases, modified 
from a full qualification testing program which assured the 
satisfactory performance of the components and systems in the 
XB-70 during the flight test program. 

Systems Operational Checkout 

Exhibit 21. 
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SECTION I V  

TECHNI CAL DATA 

Th i s  s e c t i o n  d e f i n e s  t h e  t e c h n i c a l  e f f o r t  expended dur ing  t h e  i n i t i a l  
phase o f  t h e  B-70 s tudy .  This  t e c h n i c a l  suppor t  was e s s e n t i a l l y  l i m i t e d  
t o  determining t h e  t e c h n i c a l  methodology t o  be u t i l i z e d  dur ing  Phase I1 
and c o n s i s t e d  mainly of  ( 1 )  e s t a b l i s h i n g  a d e t a i l  breakdown of t h e  XB-70 
a i r  v e h i c l e  subsystems, ( 2 )  formula t ing  a Technica l  C h a r a c t e r i s t i c s  L i s t  
t o  t h e  major assembly l e v e l ,  ( 3 )  developing forms f o r  t h e  p r e s e n t a t i o n  
of  t h e  t e c h n i c a l  d a t a  du r ing  Phase 11, ( 4 )  i d e n t i f y i n g  those  i tems  of  t h e  ' 

Work Breakdown S t r u c t u r e  which a r e  considered t e c h n i c a l  d r i v e r s ,  ( 5 )  de- 
te rmining  t h e  a v a i l a b i l i t y ,  depth,  and source  i d e n t i f i c a t i o n  o f  t h e  tech-  
n i c a l  d a t a  r equ i r ed  t o  suppor t  Phase 11, and ( 6 )  e s t a b l i s h i n g  a  method 
o f  determining s t a t e - o f - t h e - a r t  and r e l a t i v e  completion percentages  f o r  
the  su'osystems and major assembl ies .  

I n  o r d e r  t o  accomplish t h e  t e c h n i c a l  o b j e c t i v e s ,  it was deemed neces- 
s a r y  t o  e s t a b l i s h  a d e t a i l  breakdown of t h e  XB-70 subsystems and major 
assembl ies .  This  i.TaS achieved by f i r s t  r ev i ev ing  t h e  XB-70 c o n t r a c t u a l  
docuaents and management type  b r i e f i n g s  t o  d e f i n e  t h e  XB-70 program ob- 
j e c t i v e s  and then  comparing t h e s e  o b j e c t i v e s  wi th  t h e  accomplishments 
t o  i d e n t i f y  a b a s e l i n e  con f igu ra t ion .  With t h i s  b a s e l i n e ,  and using t h e  
f u n c t i o n a l  d e s c r i p t i o n s  o f  t h e  B-70 c o n f i g u r a t i o n  s p e c i f i c a t i o n s  as a 
guide,  subsystem b r i e f i n g s  and s p e c i a l  subsystem r e p o r t s  were reviewed 
t o  compile t h e  assembly and component d e t a i l s .  As a r e s u l t  o f  t h i s  ana l -  
y s i s ,  t h e  sus t a ined  Mach 3 . 0  f l i g h t  o f  a i r  v e h i c l e  #2 was s e l e c t e d  f o r  t h e  
b a s e l i n e  con f igu ra t ion  and t h e  d e t a i l  breakdos,~n o f  t h i s  con f igu ra t ion  i s  
d i sp l ayed  i n  t h e  $Jerk Breakdown S t r u c t u r e  of  S e c t i o n  I under t h e  block 
t i t l e d  "Air Vehicle ."  

During t h e  above s tudy ,  p h y s i c a l  and f u n c t i o n a l  c h a r a c t e r i s t i c s  d a t a  
o f  t h e  su'bsyster-s and major assemblies  were accumulated. These d a t a  were 
then  used t o  formula te  an  XB-70 Technica l  C h a r a c t e r i s t i c s  L i s t  which i s  
? resented  a s  Exh ib i t  22 of  t h i s  s ec t ion .  These d a t a  were a l s o  used i n  
t h e  d e v e l o p ~ e n t  o f  forms on vhich  the  t e c h n i c a l  d a t a  w i l l  be  presented  
da r ing  Phase 11. The Work Breakdown S t r u c t u r e  w a s  reviewed by s e n i o r  
t e c h n i c a l  ~ e r s o n n e l  of  each engineer ing  d i s c i p l i n e  t o  a s s u r e  i n t e r f a c e  
continuity acd t o  i d e n t i f y  t hose  i tems cons idered  t e c h n i c a l  d r i v e r s  d ~ r -  
I c g  %he 3eveloprrent of t h e  XB-70. Cons idera t ion  was a l s o  given t o  those  
I t e m  --nich -.iere t b e l y  engineered b u t  became schedule d r i v e r s  i n  manu- 
an,-,+,. . i - b44rz rg  due t o  t h e  requirep-ent  of unique f a b r i c a t i o n  processes  o r  Dro- 
ce5ures .  The t e c h n i c a l  d r i v e r s  s e l e c t e d  a r e  presented  a s  E ~ i l i b i t  29 of  
31:s s e c t i c n .  

a ,  ..I ci l ronological  review of  the  nrogra:n t e c h n i c a l  develop~rient i n  a 
ri3r7-3+; :. -7e f - ' ~ ,  - -*-<, ... r r i l l  be nrovided st t h e  en?< of  Phase T I .  This  car ra t iv-e  
- .- .:111 t r a c e  2 - e  s i g n i f i c . , ~ l t  progr?:~~:r~atic elrents frcrr. c o n t r a c t  incer , t loc  
2hrcuc.h - silsr,alneci, ::ach 2.0 f l i g h t  or! i . 3 ~  19,  l.;?6c,. For esch t e c h n i c a l  
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driver significant technical and programmatic data will be identified, 
documented, a ~ d  prior to s~ibr~ittal, revie.cied by each engineering disci- 
pline to resolve any discre~ancies and to assrise continuity of the data 
presented. The following discussions further review in detail the forms 
to be utilized for data submitted during Phase 11. 

Exhibit 23: Technical Description 

This will be a series of forms presenting the technical 
description and functional interface of the air vehicle sub- 
systems and major assemblies. The narration will be iden- 
tified to the major assembly level with all its minor assem- 
blies, components, and piece parts discussed in general as 
part of that major assembly. All data will be based on the 
sustained Mach 3.0 flight of air vehicle #2. 

In those areas where technical drivers have been identified, 
the technical description and functional interface will be 
discussed in detail to provide continuity between the prob- 
lem encountered and the associated functional application. 
This descriptive narration will be presented as part of the 
technical driver narration which is discussed in a subsequent 
paragraph. 

Exhibit 24: Technical Characteristics,Progression Summary 

This form will be used to present the technical characteristics 
to the major assembly level as well as the progression of 
technical characteristics during the B-70 program. To present 
the progression of technical characteristics, the original B-70 
configuration, the sustained Mach 3.0 configuration, and three 
intermediate prominent impact points were selected as follows. 

March 1959: At this point in tine, the last DEI vas held 
on the full weapon system at 7,rhich time the 
prime vehicle was still designated the RS-70. 
It also covers that time period of the full 
scale B-70 air vehicle mockup as well as a 
full display of subcontractor major assemblies, 
components, and piece parts. This description 
will present the original program concept 
technical characteristics at a finite develop- 
ment stage. 

This was the first major redirection of the 
B-70 Program at t.rhich time the full k:ea_oon 
Systen~ 110-A ljas terminated and the XE-70 
Program initiated. The config~ratio~ 
identLfieJ for the XE-70, at this ti~.e, 
rsmaineu essen-c?-ally ~u,cndr-gea rcr air vehicles 

r l i  rections #1 a23 $2 through all the orogrstr re-- 
that folloried. Comparing the technLcal char- 
acteristics of the XB-70 ~rith the RS-70 :;ill 
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show t h e  changes t h a t  occurred  due t o  t h e  
r e d i r e c t i o n .  Comparing t h e  XB-70 d e s c r i p t i o n  
a t  t h i s  t ime wi th  those  tha- t  fo l low w i l l  show 
t h e  t e c h n i c a l  c h a r a c t e r i s t i c s  development 
p rog res s ion  u n t i l  su s t a ined  Mach 3.0 f l i g h t  
was a t t a i n e d .  

February 1961: The f i r s t  formal  XB-70 DEI w a s  h e l d  dur ing  
t h i s  month which a l s o  co inc ides  wi th  t h e  
last  phase of b a s i c  engineer ing  r e l e a s e .  
Th i s  t ime pe r iod  w a s  s e l e c t e d  t o  provide 
v i s i b i l i t y  t o  t e c h n i c a l  c h a r a c t e r i s t i c s  
changes t h a t  occurred  p r i o r  t o  and a f t e r  
b a s i c  engineer ing  r e l e a s e .  

March 1964: The c h a r a c t e r i s t i c s  a t  t h i s  t ime s l i c e  w i l l  
i d e n t i f y  t h e  XB-70 conf igu ra t ion  a t  t h e  onse t  
o f  t h e  f l i g h t  t e s t  progrsm. By comparing t h i s  
con f igu ra t ion  wi th  t h a t  o f  February 1961, 
development progress  from b a s i c  engineer ing  
r e l e a s e  t o  t h e  start o f  t h e  f l i g h t  t e s t  pro-  
gram can be  i d e n t i f i e d .  This  t ime s l i c e  
a l s o  provides  a  b a s e l i n e  f o r  determining t h e  
development p rog res s  dur ing  t h e  XB-70 F l i g h t  
T e s t  Program. 

The conf igu ra t ion  i d e r t i f i e d  a t  t h i s  t ime 
p e r i o d  w i l l  be t h a t  of a i r  v e h i c l e  #2, 
f l i g h t  #39 ( 2 - 3 9 )  t h a t  occurred  o n  May 19, 
1966, dur ing  which s u s t a i n e d  Mach 3 . 0  opera-  
t i o n  was a t t a i n e d .  This  con f igu ra t ion  was 
s e l e c t e d  a s  b a s e l i n e  f o r  a l l  subsystem des-  
c r i p t i o n s  s i n c e  t h e  l a s t  of t h e  f l i g h t  t e s t  
program c o n t r a c t u a l  goa l s  w a s  achieved wi th  
t h e  completion of  f l i g h t  #2-39. 

The t e c h n i c a l  c h a r a c t e r i s t i c s  d a t a  w i l l  be  compiled dur ing  
Phase I1 by reviewing and ana lyz ing  DEI r e p o r t s ,  subsystem 
conf igu ra t ion  s p e c i f i c a t i o n s ,  subsystem performance s p e c i f i -  
c a t i o n s ,  s p e c i a l  subsystem r e p o r t s ,  development t e s t  r e p o r t s ,  
s p e c i a l  b r i e f i n g s ,  and f l i g h t  t e s t  d a t a  documentations.  
Technica l  pe r sonne l  of  each r e spons ib l e  engineer ing  d i s c i p l i n e  
w i  11 suppor t  t h i s  d a t a  accumulation t o  a s s  w e  accuracy of  
p r e s e n t a t i o n .  

nyr s ~ h i b i t  25: Delreloprrent Data Swmary 

The developrr~ent d a t a  swrr~ary w i l l  p r e sen t  p e r t i n e n t  develop- 
r e n t  t e s t  prograr. p a r m e t e r s  i c e n t l f i e d  t o  %he major assembly 
l e v e l .  The parameters  s e l e c t e d  a r e  s t a t e - o f - t h e - a r t  r e t i n g ,  
9e rcen t  ($)  develcped ( a s  of  l.!ay 1366), and tyne/nulr70er!tess 
hours of  t h e  t e s t  u n i t s  and/or models involved i n  t he  develop- 
r e n t  t e s t i n g .  
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The s t a t e - o f - t h e - a r t  r a t i n g  w i l l  be expressed numerical ly  
based on d e f i n i t i o n s  e s t a b l i s h e d  us ing  AFSm 173-1 (11-28-67) 
as a guide .  This numerical  number w i l l  be determined by 
comparing t h e  RS-70 requirements  wi th  t h e  e x i s t i n g  c a p a b i l i t i e s  
a t  t h e  RS-70 t ime pe r iod  us ing  s t a t e - o f - t h e - a r t  c r i t e r i a  d i s -  
cussed i n  subsequent paragraphs.  The RS-70 c o n f i g u r a t i o n  was 
s e l e c t e d  f o r  t h e  s t a t e - o f - t h e - a r t  de te rmina t ion  s i n c e  it i s  
t h e  o n l y  product ion  conf igu ra t ion  eve r  def ined .  Th i s  s e l e c -  
t i o n  i s  cons idered  v a l i d  s i n c e  t h e  development s t a t u s  a t  
program end w i l l  a l s o  be  based on t h i s  scheduled product ion 
conf igu ra t ion .  

The d e f i n i t i o n s  t o  be used i n  determining t h e  s t a t e - o f - t h e -  
a r t  r a t i n g s  a r e  desc r ibed  below. For  r a t i n g  numbers 3, 4 
and 5, t h e  fo l lowing  B-70 des ign  c r i t e r i a  w i l l  b e  used as an  
a i d  f o r  r a t i n g  s e l e c t i o n .  

A.  High temperature a p p l i c a t i o n  
B.  High pressure/load/acoustic/etc. a p p l i c a t i o n  
C . ~ i ~ h t - w e i ~ h t / s ~ e c i a l  mater ia l s /unique  processes  r equ i r ed  

Rat ing  Desc r ip t ion  

1 The i t em i s  an  o f f - the - she l f  c ~ m m e r c i a l  i t em o r  a  
s t anda rd  m i l i t a r y  i s s u e  which w a s  i n s t a l l e d  "as  i s . "  

2 The i tem i s  a n  o f f - the - she l f  commercial i t em o r  a  
s t anda rd  m i l i t a r y  i s s u e  which r equ i r ed  p h y s i c a l  
mod i f i ca t ion  o n l y  f o r  i n s t a l l a t i o n .  

3 The i t em i s  cons idered  w i t h i n  t h e  s t a t e - o f - t h e - a r t  
b u t  has no commercial o r  m i l i t a r y  coun te rpa r t .  A s  
a n  a i d ,  t h e  i t em was e x i s t i n g  b u t  r e q u i r e d  modifica- 
t i o n  t o  be compatible wi th  one of t h e  des ign  c r i t e r i a .  - 
Also, any new des ign  o r  process  w i l l  have a r a t i n g  
o f  at l e a s t  3. 

4 The i tem is  s l i g h t l y  beyond t h e  s t a t e - o f  - t h e - a r t ,  
and some development work w a s  r equ i r ed .  A s  a n  a i d ,  
t h e  i tem was based on a n  e x i s t i n g  concept b u t  r equ i r ed  
mod i f i ca t ion  t o  be compatible wi th  two of  t h e  design - 
c r i t e r i a .  Also, any new des ign  o r  process  r equ i r ed  
t o  be compatible wi th  one of  t h e  design c r l t e r i a  t r i l l  - 
have a r a t i n g  o f  4. 

51 The i tem i s  s u b s t a n t i a l l y  beyond t h e  e x i s t i n g  s t a t e -  
o f - t h e - a r t  and r equ i r ed  major developaent  work. As 
an  a i d ,  any new des ign  o r  process  r equ i r ed  t o  be com- 
g a s i b l e  wi th  a t  l e a s t  two c' t he  d e ~ i g n  c r i t e r i a  o r  
any e x i s t i n g  concept r e q u i r i n g  modi f ica t ion  t o  be ccm- 
p a t i b l e  with a l l  t h r e e  of  t h e  des ign  c r i t e r i a  w i l l  
have a r a t i n g  of  5 .  
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The pe rcen t  developed va lue  w i l l  be a b e s t  ,jud,ment va lue  
determine3 by ana lyses  conducted by s e 2 i o r  t e c h n i c a l  9erson-  
n e l  of t h e  r e spons ib l e  engineer ing  d i s c i p l i n e .  The a n a l y s i s  
w i l l  c o n s i s t  mainly of  comparing t h e  expec ta t ions  of  t h e  RS-70 
product ion  c o n f i g u r a t i o n  wi th  t h e  cond i t i on  l e v e l  of t h e  XB-70 
con f igu ra t ion  a t  program end. Fac to r s  i n f luenc ing  t h i s  ana ly-  
s is  a r e  t o t a l  t e s t  hours ,  prcblem s o l u t i o n s  ( t y p i c a l  product ion 
o r  were they  work-around), environments experienced,  and sub- 
system ref inements  such a s  accuracy r e s o l u t i o n ,  f requency 
response,  and h y s t e r e s i s .  A s  an  a i d  i n  determining t h e  pe rcen t  
complete, t h e  c l a s s i c  "Learning Curve" w i l l  be  u t i l i z e d .  
E x h i b i t  26 o f  t h i s  s e c t i o n  p re sen t s  t h i s  curve and g ives  a n  
example of i t s  use.  

The type ,  number, and t e s t  hours  f o r  t h e  t e s t  u n i t s  and/or 
models w i l l  be ob ta ined  d i r e c t l y  from documented t e s t  r e p o r t s .  

Exh ib i t  27: Technica l  Dr iver  

This  form w i l l  b e  used t o  desc r ibe  t h e  func t ion ,  i d e n t i f y  t h e  
problem, and d i s c u s s  t h e  f i x ( s )  and e f f o r t  expended f o r  each 
t e c h n i c a l  d r i v e r  l i s t e d  i.n Exh ib i t  . Each t e c h n i c a l  d r i v e r  
w i l l  be  i d e n t i f i e d  by i t s  WBS CODE, and i n  t h e  n a r r a t i v e  d i s -  
cuss ion ,  t h e  t e c h n i c a l  c h a r a c t e r i s t i c s  of t h a t  d r i v e r  w i l l  be  
de f ined  so t h a t  s p e c i f i c  c h a r a c t e r i s t i c s  may be a s s o c i a t e d  wi th  
t h e  problem encountered,  These d a t a  w i l l  be  ob ta ined  from 
s p e c i a l  subsystem r e p o r t s ,  development t e s t  r e p o r t s ,  l abo ra to ry  
jou rna l s ,  manufacturing r eco rds ,  and f l i g h t  t e s t  d a t a  documenta- 
t i o n .  



WB S 
CODE TITLE 

0 1 A i r  V e h i c l e  

Space Division 
North Amencan Rockwell 

TECHNICAL CHARACTERISTICS LIST 

UNITS CHARACTERISTICS 

Pounds 
Pounds 
Pounds 
Pounds 
I n c h e s  
I n c h e s  
I n c h e s  
I n c h e s  
None 
I n c h e s  
Pounds 
Mach No. 
Mach No. 
KIAS ' 

KIAS 
KIAS 
pounds / F t 2  
F e e t  
F e e t  
Degrees  F  

F e e t / s e c 2  
F e e t  
F e e t  
None 
N Miles 
Pounds 
Pounds 
Pounds 
Type/No . 

Weight  - S t a t i c  Dry 
Weight  - S t a t i c  Wet 
Weight  - Max T a k e o f f  
Weight  - Max Land ing  
L e n g t h  
Span - S t a t i c  
Span - T r a n s o n i c  
Span - S u p e r s o n i c  
A s p e c t  R a t i o  - S t a t i c  
H e i g h t  - S t a t i c  
P a y l o a d  
Speed - Max 
Speed - C r u i s e  
Speed - Max Weight  Takeof f  
Speed - Max Weight  Land ing  
Speed - Normal Land ing  Weight  
"Q" - Max A i r  Loads  
A l t i t u d e  - Max D e s i g n  
A l t i t u d e  - Mean C r u i s e  
Tempera tu re  - OPS Range 
"GI' - Des ign  OPS Range 
D i s t a n c e  - ?lax Weight  Land ing  
D i s t a n c e  - Normal W t  Landing  

LID 
Range 
T h r u s t  - S t a t i c  I d l e  
T h r u s t  - S t a t i c  I l i l i t a r y  
T h r u s t  - S t a t i c  Nax 
Eng ines  

0101 A i r f r a m e  S t r u c t u r e  Pounds Weight  

TY p e  Cons t r u c  t ion 

TY pe  ? la ter ia ls  
I n c h e s  Leng th  
Inc'iles Span 
None A s p e c t  lcatio 

~ e e t / ~ e c ~  "G" - l )cs lp : i  Lo.lds 



Space Divisiorl 
North Amer~carl Rockw~ll 

la3 S 
CODE TITLE 

0101 Ai r f rame  S t r u c t u r e  (Cont) 

010101 H o r i z o n t a l  S t a b .  6 F l a p s  

010102 Wing S t r u c t u r e  

010103 V e r t i c a l  S t a b .  S t r u c t u r e  

UNITS CHAbiACTERISTICS 

pounds/F't2 "Q" - Design A i r  Loads 
Degrees  F Temperature  - Design Range 
Type/No . Access P o i n t s  
Type/No. Major Assemblies  

TY p e  J o i n i n g  Major Assemblies 

Pounds 

TY pe 
Type 
Type 
I n c h e s  
I n c h e s  
~ e e t ~  
None 
Degrees  
Degrees  F 
~ o u n d s / ~ t ~  
Type/No. 
Type/,No . 
Type. 

Pounds 

Type 
Type 
Type 
I n c h e s  
I n c h e s  
~ e e t ~  
Degrees F 
~ o u n d s / ~ t ~  
Type/No . 
Type/No . 
Type 
Type/No. 
F'eet2 
Type/No . 
Degrees 
Degrees 

Weight 
H o r i z o n t a l  S t a b i l i z e r  
S t r u c t u r e  
M a t e r i a l s  
Span 
MAC 
Area 
L o c a t i o n  
T r a v e l  
Temperature  - Design Range 
Loads - Design 
Access P o i n t s  
Major Assemblies  
J o i n i n g  Maj o r  Assemblies 

Weight 
C o n s t r u c t i o n  
S t r u c t u r e  
M a t e r i a l s  
Span 
MAC 
Area 
Temperature  - Design Range 
Loads - Design 
Access P o i n t s  
Major Assemblies 
J o i n i n g  Major Assemblies 
F u e l  Tanks 
Folded Area 
C o n t r o l  S u r f a c e s  
Wing T i p  Fold 
Elevon T r a v e l  

Pounds Weight 
Type/i'jo. Type/No. of V e r t i c a l s  

TY ~e S t r u c t u r e / > I a t e r i a L s  
I n c h e s  Span 



WBS 

CODE TITLE 

010103 Vert  S tab .  S t r u c t  (Cont) 

010104 Forward Fuse lage  

010105 In t e rmed ia t e  Fuselage 

010106 Aft Fuselage 

Space Division 
North Amer~can Rock\~f?ll 

UNITS 

Inches 
l?eet2 
Degrees F 
pounds/l?t2 
Type /No. 
Degrees 
Degrees 

Pounds 

Type 
Type 
Inches 
Inches  
Inches  
Degrees F 
pounds/l?t2 
Type/No. 
Type /No. 

Type 
TypeYNo . 
Pounds 

Type 
TY pe 
Inches  
Inches 
Inches 
Degrees F 
pounds /F t2  
Type/No. 
Type/No. 

TY pe 
T ~ ~ ~ ~ N O .  
Type/No . 
Type/No. 

Pounds 

Type 
Type 
Inches 
Inches 
Inches 
Degrees F 

MAC 
Area 
Temperature - Design Range 
Design Loads 
Access P o i n t s  
T rave l  - Gear Down 
Trave l  - Gear Up 

Weight 
Cons t ruc t ion  
S t r u c t u r e / M a t e r i a l s  
Length 
Height 
Width 
Temperature - Design Range 
Design Loads 
Access Po in t s  
Major Assemblies 
J o i n i n g  Major Assemblies 
Major Compartments 

Weight 
Cons t ruc t  ion  
S t r u c t u r e / M a t e r i a l s  
Length 
Height  
Width 
Temperature - Design Range 
Design Loads 
Access P o i n t s  
Major Assemblies 
J o i n i n g  Major Assemblies 
Maj o r  Compartments 
Fue l  Tanks 
Cont ro l  Sur faces  

Weight 
Cons t ruc t ion  
S t r u c t u r e / > l a t e r i a l s  
Length 
Height 
Width 
Temperature - Design Range 



Space Division 
North Amerrcan Rockwell 

WBS 
CODE TITLE 

010106 A f t  F u s e l a g e  ( con%)  

010107 Ground T e s t s  

0102 ECS 

UNITS CHARACTERISTICS 

Pounds/Ft  Design Loads 
Type/No. Access P o i n t s  
Type/No. Major Assembl ies  

Type J o i n i n g  Major Assembl ies  
Type/No. Major Comparments 
Type/No. F u e l  Tanks 
Type/No. C o n t r o l  S u r f a c e s  

Numb er 
Type/No . 
Type/No . 
Type/No . 
Type/No. 
Pounds 

Type 
% of  FS 
P S I  
P S I ,  PSF 
P S I ,  "G' st' 

Pound's/Foot 
H e r t z ,  db 
Her tz ,"G1s"  
Degrees  F 
Days ,Hr , S e c  

Pounds 
Type/No 
Type 
TY pe 
TY pe 
Degrees F 

Type 
Number 
PSI 
PSI 
Pounds/Hr 
Type/No. 

T o t a l  Specimens 
Major Assembl ies  
Models 
T e s t s  
F a c i l i t i e s  
Weight Range 
Measurements (Data)  
Accuracy (Data)  
I n t e r n a l  P r e s s u r e  L e v e l s  
E x t e r n a l  P r e s s u r e  L e v e l s  
S t a t i c  Load L e v e l s  
Torque Load L e v e l s  
A c o u s t i c  Env i ronmenta l  L e v e l s  
V i b r a t i o n  & F l u t t e r  L e v e l s  
Temperature  Ranges 
Time 

Weight (Wet T o t a l )  
Major Subsys tems 
M a t e r i a l s  
F l u i d s  
Gases 
Temperature  - Design Range 
Heat S i n k s  
Number of Crew Members 
F l u i d s  Working P r e s s u r e  
Gases Working P r e s s u r e  
Flow Ra tes  
Heat Exchangers 

010201 Cabin A i r  R e c i r c u l a t i o n  Pounds Weight (Wet T o t a l )  
TypeILb F l u i d  Flediums/Weight 
Type/Lb Gaseous Mediums/Weight 
Degrees F Temperature  - DES Range 

TY pe Heat S i n k s  



WB S 
CODE TITLE 

010201 A/F S t r u c t u r e  ( ~ o n t )  

010202 Water Supply  

Type/No . 
PSI  
PSI  
Pounds / H r  
BTU/Hr 
Type/No. 
F e e t  

Type 
Number 
None 
No. of H r  

Pounds 
Pounds 
PSI  
PSI 
Degrees  F 
Type/No . 
BTuLH~ 
Pounds / ~ r  
  one 
No. of H r  

010203 Ammonia Supply  Pounds 
Pounds 
PSI 
PSI  
Degrees  F 
Type/No . 
BTU/Hr 
Pounds / H r  
None 
No. of H r  

010204 Secondary P r e s s u r i z a t i o n  Pounds 
Type/No . 
F e e t  
PSI 
PSI 
Degrees F 
Pounds/Hr 

TY pe 
BTU/Hr 

Space Division 
North American Rocl<well 

CHAMCTEKISTICS 

Heat  Exchangers 
F l u i d  Working P r e s s u r e  
Gases Working P r e s s u r e  
Flow R a t e s  
Hea t  Load R e j e c t i o n s  
Compartments 
Compartment Volumes 
F u n c t i o n a l  Modes 
Number of  Crew Members 
R e l i a b i l i t y  F a c t o r  
rnB F 

Weight (Wet T o t a l )  
Water Volume 
S t a t i c  Head P r e s s u r e  
Medium Working P r e s s u r e  
Tempera tu re  - Design Range 
Heat Exchangers 
Heat  Load R e j e c t i o n  - Max 
Flow R a t e  - Max 
R e l i a b i l i t y  F a c t o r  
rnBF 

Weight (Wet T o t a l )  
Ammonia Volume 
S t a t i c  Back P r e s s u r e  
Medium Working P r e s s u r e  
Temperature  - Design Range 
Heat Exchangers 
Hea t  Load Kej e c t i o n  
Flow R a t e  - Max 
R e l i a b i l i t y  F a c t o r  
MTBF 

Weight 
Compartments 
Compartment Volumes 
Supply  P r e s s u r e  
PIediun Worlcing P r e s s u r e  
Temperature  - Design Range 
Heat Exchangers 
Heat S i n k s  
Heat Load R e j e c t i o n  



Space Division 
North American Rockwell 

WB S 
CODE TITLE 

010204 S e c  P r e s s .  (~ont ) 

010205 Eng I n l e t  F u e l  Cool ing  

010206 W/S A i r  Gap F i l t e r / D r y i n g  

010207 Eng E x t r a c t i o n  A i r  

010208 R e c i r c  L i q u i d  Cool ing 

UNITS 

TY pe 
Number 
None 
No. of H r  

Pounds 

TY pe 
Type/No . 
PSI 
Pounds / H r  
BTU/Hr 
None 
No. o f  H r  

Pounds 
Type/No. 
Type/No . 
Degrees F 
% Volume 
None 
No. of H r  

Pounds 
PSI 
Pounds/Hr 
Degrees F 

Type 
Type/No. 
BTU/Hr 
None 
No. of H r  

Pounds 
Pounds 
Degrees F 
PSI  
PSI 

Type 
BTU/Nr 

Type 
Pounds/Hr 
None 
No, of H r  

57 

F u n c t i o n a l  Modes 
Number of Crew Members 
R e l i a b i l i t y  F a c t o r  
MTBF 

Weight 
Heat S ink  
Heat Exchanger 
Medium Design P r e s s u r e  
Medium Flow Rate  
Heat Load R e j e c t i o n  - Max 
R e l i a b i l i t y  F a c t o r  
MTBF 

Weight 
F i l t e r s  
D e s i c c a n t s  
Temperature  - Design Range 
Humidity C o n t r o l  
R e l i a b i l i t y  F a c t o r  
MTBF 

Weight 
A i r  E x t r a c t i o n  P r e s s u r e  - Max 
A i r  Flow - Max Design 
Temperature  - Design Range 
Heat S ink  
Heat Exchangers 
Heat E j e c t i o n  
R e l i a b i l i t y  F a c t o r  
MTEF 

Weight (Wet T o t a l )  
W/g Volume 
Temperature  - Design Range 
S t a t i c  P r e s s u r e  Head 
Medium Working P r e s s u r e  
Heat Exchangers 
Heat E j e c t i o n  - Max 
Heat Sink 
Flow Rate  
R e l i a b i l i t y  F a c t o r  
FEEF 



WBS 
CODE TITLE 

010209 Remote Equip. Cooling 

Space Division 
North Amertcan Rocl<well 

UNITS 

Pounds 

TY pe 
Pounds 
PSI 
PSI 

Type 
BTU/Hr 

Type 
Pounds / H r  
Degrees F 

TY I?e 
~ e e t  
None 
No. of H r  

010210 Rain Removal/Defogging Pounds 

TY pe 
PSI 
Pounds / N r  
Watts' 
Degrees F 
None 
No. of H r  

010211 Ground T e s t s  Number 
Type/No. 
Type/No. 
Type/No . 
Typ e/No . 
Type 
% of FS 
Her tz  
% of FS 
PSI 
PSI 
Degrees F 

TY pe 
Days,Hr,Sec 

Weight (Wet T o t a l )  
Cooling Medium 
Cooling Medium Volume 
S t a t i c  P r e s s u r e  Head 
Medium Working P re s su re  
Heat Exchanger 
Heat E j e c t i o n  - Max 
Heat S ink  
Flow Rate  
Temperature - Design Range , 

Compartments 
Compartment Volume 
R e l i a b i l i t y  Fac to r  
MTBF 

Weight 
Ope ra t i ona l  Medium 
Opera t iona l  P re s su re  
Flow Rate  
Power 
Temperature - Design Range 
R e l i a b i l i t y  Fac to r  
MTBF 

T o t a l  Specimens 
Major Assemblies 
Models 
Tests 
F a c i l i t i e s  
Measurements (Data) 
Accuracy (Data) 
Frequency Response (Data) 
Resolu t ion  (Data) 
I n t e r n a l  P re s su re  Levels  
Ex te rna l  P re s su re  Levels  
Temperature Ranges 
Heat TRansports 
Time 



WBS 
CODE TITLE 

0103 Propuls ion  

010301 Engines 

Space Division 
North Amerrcan Rockwell 

UNITS 

Type/No . 
Pounds 
Pounds 
Pounds 
Pounds 
Type/No. 
~ e e t   in 
Type 
Pounds/Gal 
Lb/Hr/Lb 
BTU/Lb 
RPM 
PSI 
H r  ,Min 
Hours 
None 
No. of H r  

Type 
Pounds 
Pounds 
Ft-Lb/Min 
None 
Inches  
Inches  
F t  -Lb /Min 
RPM 
Fee t   in 
None 
Lb /Hr/Lb 
BTU/Lb 
PSI 

TY pe 
None 
Inch-Lb 
Degrees R 
Degrees F 

Type 
Type 
Mach No. 
Feet  

Major Subsystems 
Weight 
Thrus t  - S t a t i c  I d l e  
Thrus t  - S t a t i c  M i l i t a r y  
Thrus t  - S t a t i c  Max 
Engines 
A i r  Flow Volume (Max) 
Fue l  
Fue l  S p e c i f i c  Weight 
S p e c i f i c  Fue l  Consumption 
S p e c i f i c  I n t e r n a l  Energy 
Engine Speed (100%) 
I n t e r n a l  P re s su re  
Time - Limi t ing  
Ope ra t iona l  L i f e  
R e l i a b i l i t y  Fac tor  
MTB F 

Engine 
Weight 
Rated Thrus t  
Horsepower 
Compression Ra t io  
Length 
Diameter 
Horsepower Ex t r ac t ed  
Engine Speed 
A i r  Flow Volume (Max) 
Fue l  A i r  Ra t io  ( S t a t i c  Max) 
S p e c i f i c  Fue l  Consumption 
S p e c i f i c  I n t e r n a l  Energy 
I n t e r n a l  P re s su re s  
Exhaust Sec t ion  
Nozzle C o e f f i c i e n t  
Torque (Max) 
Gas Temperature 
S t r u c t u r e  Temperature 
Lube Medium 
Cont ro l  Power Medium 
A i r  Speed - Max Design 
A l t i t u d e  - Max Design 



Space Division 
North American Rockwell 

WBS 
CODE TITLE 

010302 Engine  I n s t a l l a t i o n  

010303 Engine  Compt Cool ing 

UNITS 

Pounds 
Type/No, 

Type 
Type /No. 
Degrees  F 

TY pe 
Type/No. 
None 
No. of  H r  

Pounds 
Type /No. 

Type 
TY pe 
Degrees  F 
Pounds /Hr 
PSI  
KIAS /Mach 
F e e t  
None 
No. o f  Hr 

010304 Gaseous N i t r o g e n  Supply Pounds 

TY pe 
Type /No. 
PSI  
PSI  
Degrees  F 
PoundsIHr 
None 
No, o f  H r  

010305 F u e l  System Pounds 
G a l l o n s  

Type 
Pounds/Gal 
BTU/Lb 
Degrees F 

Type 
Pounds / H r  
PSI 
Type/No , 
BTU 

CHARACTERISTICS 

Weight 
Compartments 
S t r u c t u r e I M a t e r i a l  
Access P o i n t s  
Temperature  - Design Range 
Mounting I n s t a l l a t i o n s  
F l u i d  D r a i n s  
R e l i a b i l i t y  F a c t o r  
MTB F 

Weight 
Compartments 
S t r u c t u r e / N a t e r i a l  
C o n t r o l  Medium 
Temperature  - Design Range 
A i r  Flows 
I n t e r n a l  P r e s s u r e  
A i r  Speed - Max Design 
A l t i t u d e  - Max Design 
R e l i a b i l i t y  F a c t o r  
MTBF 

Weight 
I n s t a l l a t i o n  
Tanks 
P r e s s u r e  - Max Design 
P r e s s u r e  - Subsystem S u p p l i e s  
Temperature  - Design Range 
Flow R a t e s  - Max 
R e l i a b i l i t y  F a c t o r  
FEBF 

Weight 
Volume 
F u e l  
S p e c i f i c  Weight 
S p e c i f i c  Energy 
F l a s h  P o i n t  
I n e r t  i n g  Yedium 
Flow R a t e  
Supply P r e s s u r e  
Heat Exchangers  
Heat Absorbed 



Space Bivtsion 
North Anlerrcan Rockw~ll  

WBS 
CODE TITLE 

010305 F u e l  System (kc-) 

UNITS 

Typ e/No . 
GPM 
Type/No. 
Type/No . 
Type /No. 

TY pe 
None 
No. of H r  

010306 Engine  T h r u s t  C o n t r o l  Pounds 
Type/No . 
TY p e  
Type/No . 
None 
No. of H r  

010307 Engine  I n d i c a t i n g  System Type/No. 

Pounds 
% of  FS 
H e r t z  
% of FS 
% of FS 
% of FS 
Degrees  F 
None 
No, of H r  

010308 Ground T e s t s  Type/No. 
Type/No . 
Type /No. 
Type/No. 

Type 
% of FS 
H e r t z  
% of  FS 
PSI 
Degrees F 
HP 
GP?I, Lb /?En 
Days ,I?% , S e c  

F i l t r a t i o n  
R e f u e l i n g  Ra te  
Tanks 
Pumps 
F u e l  Weight Gaging 
CG C o n t r o l  
R e l i a b i l i t y  F a c t o r  
IITBF 

Weight 
C o n t r o l s  

C o n t r o l  Communications 
?lodes of O p e r a t i o n  
R e l i a b i l i t y  F a c t o r  
MTB F 

I n d i c a t i o n s  
Weight 
Accuracy 
Frequency Response 
R e s o l u t i o n  
H y s t e r e s i s  
L i n e a r i t y  
Temperature  - Design Range 
R e l i a b i l i t y  F a c t o r  
NTB F 

Flajor Assembl ies  
Models 
T e s t s  
F a c i l i t i e s  
Measurements (Data)  
Accuracy (Data)  
Frequency Response (Data)  
R e s o l u t i o n  ' ~ s t a )  
P r e s s u r e  Ranges 
Temperature  Ranges 
Mechanical  Power L e v e l s  
F l u i d  Flow L e v e l s  
Time 



Space Division 
North Arr~er~can Rockwell 

WBS 
CODE TITLE UNITS 

0104 Secondary l o w e r  Subsystem Pounds 

TY pe 
Watts 
Wat t s  
Wat ts  
HP 
HP 
S p e c i f y  
S p e c i f y  
S p e c i f y  
Degrees F  

TY pe 
PSI 
V o l t s  
None 

010401 H y d r a u l i c  Power Supply  Pounds 

Type 
G a l l o n s  
HP 
HP 
Degrees  F  
Type/No. 
Type/No. 
Type/No . 
Type/No. 
PSI  
GPM 

TYP e  
PSI 

Type 
Type 
Number 
None 
No. of  H r  

010402 Accessory  Dr ive  System Pounds 
Number 
HP 
RP M 

TY pe 
Type 
Type/Xo. 

CHARACTER1 STZCS 

Weight ( T o t a l )  
Major Subsystems 
T o t a l  E l e c  Power A v a i l a b l e  
Max E l e c  Power Cont inuous  
Normal E l e c  Power L e v e l  
Max I n s t a l l e d  H y d r a u l i c  Power 
Normal H y d r a u l i c  Power Leve l  
E l e c t r i c a l  Source  
H y d r a u l i c  Power Source  
Ground S t a r t  Power 
Temperature  - Design Range 
Hea t  S i n k s  
F l u i d  Working P r e s s u r e  
E l e c t r i c a l  Force  L e v e l  
R e l i a b i l i t y  F a c t o r  

Weight ( T o t a l )  
H y d r a u l i c  F l u i d  
H y d r a u l i c  F l u i d  Capac i ty  
Max I n s t a l l e d  Power 
Normal Power L e v e l  
Temperature  - Design Range 
H y d r a u l i c  Sys tems 
Pumps 
F i l t e r s  
Heat Exchangers 
P r e s s u r e  L e v e l s  
Flow Ra tes  
I n e r t  i n g  Xed ium 
I n e r t i n g  P r e s s u r e  L e v e l  
D e a e r a t i o n  
H y d r a u l i c  D i s t r i b u t i o n  L i n e s  
Subsystems S u p p l i e d  
R e l i a b i l i t y  F a c t o r  
PlTBF 

Weight 
Gear Boxes 
Power I n p u t  - Max 
Speed I n p u t  Range 
Cooling/Lube F l u i d  
Heat S ink  
Heat Exchangers 
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Space Division 

WBS 
CODE TITLE UNITS CHARACTER1 ST ICS 

010402 Access .  D r  Sys ( ~ c e t )  Degrees  F 
Type/No. 
Type /No. 

Type 
PSI 

Type 
None 
No. of  H r  

Temperature  - Design Range 
Pumps 
R e s e r v o i r s  
I n e r  t i n g  Medium 
I n e r t i n g  P r e s s u r e  L e v e l  
Speed C o n t r o l  
R e l i a b i l i t y  F a c t o r  
MTB F 

010403 Ground S t a r t i n g  System Pounds Weight 
S p e c i f y  Power Source  
HP Power I n p u t  

Type Power T r a n s l a t i o n  
Ft-Lb Torque T r a n s m i t t e d  

. None R e l i a b i l i t y  F a c t o r  
No. of Hr MTBF 

010404 Cons tan t  Speed D r i v e  Pounds 
Number 

Type 
Type 
TY pe 
Degrees  F 
RPM 
RPM 
HP 
HP 
None 
No. of Hr 

010405 E l e c t r i c a l  Power Supply Pounds 
Wat t s  
W a t t s  
Wat t s  
Amperes 
V o l t s  
Number 
H e r t z  
Type/No . 
Type/No. 
Type/No. 
S p e c i f y  

TY pe 

Weight 
I n s t a l l a t i o n s  
Speed C o n t r o l  
F l u i d  Medium 
Heat S i n k  
Temperature  - Design Range 
Speed I n p u t  - Range 
Speed Output  
Power Output  - Max 
Power Output  - Normal 
R e l i a b i l i t y  F a c t o r ,  
PITBF 

Weight 
Power - Max A v a i l a b l e  
Power - Max Cont inuous  
Power - Normal Leve l  
C u r r e n t  - Max Design 
Force  L e v e l  - Max Design 
Power Phases  
Frequency 
G e n e r a t o r s  
R e c t i f i e r s  
Busses  
Feeder  L i n e s  
F a u l t  P r o t e c t i o n  



Space Division 
North American Rockwell 

WB S 

CODE TITLE 

E l e c  Pwr Sup (~ont) 

UNITS 

S p e c i f y  

Type 
Degrees F  
S p e c i f y  
None 
No. of  H r  

010406 Ground T e s t s  Type/No . 
Type/No. 
~ y p e / N o .  

Type 
% of  FS 
H e r t z  
% of FS 
PSI  
Watts 
Degrees  F  
GPM 
Amperes 
V o l t s  
O h m s  
HP 

A u x i l i a r y  Power 
Wir ing P r o v i s i o n s  
Temperature  - Design Range 
Ground Power Source  
R e l i a b i l i t y  F a c t o r  
MTBF 

Models/Mockups/Breadboards 
F a c i l i t i e s  
T e s t s  
Measurements (Data)  
Accuracy (Data)  
Frequency Response (Data)  
R e s o l u t i o n  (Data) 
F l u i d  P r e s s u r e  Range 
E l e c t r i c a l  Power Range 
Temperature  Range 
F l u i d  Flow Range 
E l e c t r i c a l  C u r r e n t  L e v e l s  
E l e c t r i c a l  Force  L e v e l s  
E l e c t r i c a l  R e s i s t a n c e  L e v e l s  
Mechanical  Power L e v e l s  

Days ,Hr , Sec Time 

0105 A i r  I n d u c t i o n  Eubsys tern Pounds 
Type/No. 
S p e c i f y  
Degrees  F  
Mach No. 
F e e t  
P e r c e n t  
P e r c e n t  
S p e c i f y  
S p e c i f y  
S p e c i f y  

Type 
None 
No. of Hr 

Weight 
Major Subsystems 
Power Source  
Temperature  - Design Range 
Speed - Design Range 
A l t i t u d e  - Max Design 
P r e s s u r e  Recovery - S t a t i c  
P r e s s u r e  Recovery - C r u i s e  
Shock P a t t e r n s  
O p e r a t i o n a l  Modes 
F u n c t i o n a l  P r o t e c t i o n  
Heat S i n k  
R e l i a b i l i t y  F a c t o r  
hEBF 

010501 I n l e t  Subsystem Pounds Weight 
Number Engines  p e r  I n l e t  
I n c h e s 2  Cap tu re  Area 
~ y p e / N o .  Ramps 

E x h i b i t  22 



Space Di\tision 
North Amer~can Rocl<weli 

WBS 
CODE TITLE UNITS 

010501 I n l e t  Subsys ( ~ o z t )  TY pe 
Inches  
Inches  
I n c h e s  
1nches2 

TY pe 
Mach No. 
Fee t  
P e r c e n t  
P e r c e n t  
S p e c i f y  

Type 
None 
No. of H r  

010502 Bypass Subsystem Pounds 
1nches2 
~ y p e / N o .  
I n c h e s  
I n c h e s  

Type 
Type 
Mach No. 
F e e t  

Type 
None 
No. of H r  

010503 Ai r  I n d u c t i o n  Cont Subsys Pounds 
Type/No. 
Type/No. 
Type/No . 
Mach Wo. 
Fee t  
S p e c i f y  
Tjpe/No. 
1nches2 
H e r t z  
1nches2 
Degrees F 

TY pe 
Xone 
No. of H r  

CHARACTERISTICS 

S e a l s  (Aerodynamic) 
Length 
Heigh t  
Width ( S t a t i c )  
T h r o a t  Area V a r i a t i o n  
A c t u a t i o n  Power 
Speed - Design Range 
A l t i t u d e  - Max Design 
P r e s s u r e  Recovery - S t a t i c  
P r e s s u r e  Recovery - C r u i s e  
Shock P a t t e r n s  
Heat S ink  
R e l i a b i l i t y  F a c t o r  
MTB F 

Weight 
Exhaust  Area - Max 
Doors 
Door Length 
Door Width 
S e a l s  (Aerodynamic) 
A c t u a t i o n  Power 
Speed - Design Range 
A l t i t u d e  - Max Design 
Heat S ink  
R e l i a b i l i t y  F a c t o r  
MTBF 

Weight 
S e n s o r s  
C o n t r o l  Nodes 
O v e r r i d e  F u n c t i o n s  
Speed - Design Range 
A l t i t u d e  - Sfax Design 
C o n t r o l  Power 
C o n t r o l  Paramete rs  
Accuracy 
Frequency Response 
R e s o l u t i o n  
Temperature - Design Range 
Heat Sink 
R e l i a b i l i t y  F a c t o r  
NTBF 

Exhibit 22 



WBS 
CODE TITLE 

Space Division 
North American Rocl<well 

UNITS CHARACTERISTICS 

010504 C o n t r o l s  & D i s p l a y s  Pounds 
Number 
Number 
Number 
Number 
% o f  FS 
% of  FS 
H e r t z  
1nches2  
1nches2  
Degrees  F 
None 
No, of N r  

010505 Boundary Layer  C o n t r o l  Pounds 
Number 
Number 
S p e c i f y  
P S I  
Degrees  F 
Mach No. 
F e e t  

Type 
None 
No. of Hr 

010506 Ground T e s t s  Type/No. 
Type/No. 
~ y p e / N o .  
Type/No . 
Type/No. 

TY pe 
% of FS 
H e r t z  
% of FS 
PSI  
pounds /F t2  
Mach No. 
Degrees 
Degrees F 
Days , H r  ,Sec  

Weight 
I n d i c a t o r s  
F u n c t i o n a l  L i g h t s  
Mode Swi tches  
Manual C o n t r o l s  
I n d i c a t o r  A c c u r a c i e s  
I n d i c a t o r  R e s o l u t i o n s  
I n d i c a t o r  Frequency Response 
Manual A c c u r a c i e s  
Manual R e s o l u t i o n s  
Temperature  - Design Range 
R e l i a b i l i t y  F a c t o r  
MTBF 

Weight 
Number of Chambers 
Bleed P a n e l s  
E x t e r n a l  C o n t r o l  
P r e s s u r e  
Temperature  - Design Range 
Speed - Design Range 
A l t i t u d e  - Max Design 
S e a l s  (Aerodynamic) 
R e l i a b i l i t y  F a c t o r  
MTBF 

Major Assembl ies  
Models 
Mo ckups 
F a c i l i t i e s  
T e s t s  
Measurements (Data)  
Accuracy (Data)  
Frequency Response (Data) 
R e s o l u t i o n  (Data)  
P r e s s u r e  Ranges 
A i r  Loads (Q) Ranges 
Speed Ranges 
Angular Displacenen t s 
Temperature  Ranges 
Time 



WBS 
CODE TITLE UNITS 

F i r e  P r o t e c t i o n  S~ics)-s5?m Pounds 
Type/No. 
S p e c i f y  
Degrees F 
Mach No. 
F e e t  
None 
No. of  H r  

010601 F i r e  D e t e c t i o n  Subsystem Pounds 
Number 
F e e t  
I n c h e s  
Degrees F 
Mach No. 
F e e t  
Amps , V o l t s  

Type 
Type 
Number 
None 
No. of H r  

Pounds 
Number 

Type 
Pounds 
Number 
Seconds 
Type.No. 
P S I  
~ e e t  
None 
No. of H r  

010603 Eng Compt Cool. I n t e r l o c k  Type/No. 
s p e c i f y  
Degrees  F 
PSI 
None 
No. of H r  

010602 F i r e  E x t i n g u i s h i n g  

Space Division 
North Anler~cari Rocl<well 

CHARACTERISTICS 

Weight (Wet T o t a l )  
Major Subsystems 
Power Source  
Temperature  - Design Range 
Speed - Design Range 
A l t i t u d e  - Max Design 
R e l i a b i l i t y  F a c t o r  
MTBF 

Weight 
Number of  Compartments 
Length  
Diameter  
Temperature  - Design Range 
Speed - Design Range 
A l t i t u d e  - Max Design 
Power Required 
Sens ing  Cab les  
Sens ing  Rings 
D i s p l a y  L i g h t s  
R e l i a b i l i t y  F a c t o r  
MTBF 

Weight (Wet T o t a l )  
Number of Compartments 
Chemical Agent 
Volume of Agent 
Number of Agent Discharges  
Discharge  Time 
Tank 
Tank P r e s s u r e  
Compartment Volume 
R e l i a b i l i t y  F a c t o r  
MTBF 

C o n t r o l s  
F u n c t i o n a l  Modes 
Temperature  - Design Range 
P r e s s u r e  - Max Design 
R e l i a b i l i t y  F a c t o r  
NTBF 



Space Division 
North American Rocitwell 

lJB S 
CODE TITLE UNITS CHARACTERISTICS 

010604 Tuel 9kut-Cff  I r A t e r l c c k  T y p e / ~ o .  C o n t r o l s  
S p e c i f y  F u n c t i o n a l  Modes 
Degrees  F  Temperature  - Design Range 
None R e l i a b i l i t y  F a c t o r  
No. of Hr MTBF 

010605 Ground T e s t s  Type/No. 
Type /No. 
Type/No . 
Type/No . 
Type/No . 
TY pe 
% of  FS 
PSI  
~ e e t   in 
Degrees  F  
Days ,Hr , Sec  

0107 F l i g h t  C o n t r o l  Subsystem Pounds 
Type/No. 
S p e c i f y  
Degrees  F  
Mach No. 
F e e t  
Pounds / ~ t ~  
None 
No, of H r  

010701 Pr imary  F l i g h t  C o n t r o l  Pounds 
Number 

TY p e  
TY p e  
TY p e  
Type 
TY pe 
Degrees  
Degrees  

TY pe 
TY pe 
F e e t  
I n c h e s  
Type/Xo . 
~ e e t '  

Major Assembl ies  
Models 
Mockups 
F a c i l i t i e s  
T e s t s  
Measurements (Data)  
R e s o l u t i o n  (Data)  
P r e s s u r e  Ranges 
A i r  Flow Ranges 
Temperature  Ranges 
Time 

Weight 
Major Subsys tems 
Power Source  
Temperature  - Design Range 
Speed - Max Design 
A l t i t u d e  - Max Design 
A i r  Loads (Q)  - Max Design 
R e l i a b i l i t y  F a c t o r  
MTBF 

Weight 
Crew C o n t r o l  S t a t i o n s  
Crew L a t e r a l  C o n t r o l  
Crew L o n g i t u d i n a l  C o n t r o l  
Crew Yaw C o n t r o l  
F e e l  Force  
"GI1 G r a d i e n t  Force  
Wheel T r a v e l  
Column T r a v l e  
Pr imary C o n t r o l  Transmiss ion  
Back-up C o n t r o l  Transmiss ion  
Cable  Length  
Cab le  Diameter 
C o n t r o l  S u r f a c e s  
C o n t r o l  S u r f a c e  Areas 



Space Division 
North American Rocl<well 

WBS 
CODE TITLE 

010702 Secondary F l i g h t  C o n t r o l  

UNITS CHARACTERISTICS 

Degrees 
Degrees  
S p e c i f y  
Degrees /Sec  
Degrees /Sec  
Degrees /Sec  
Degrees  F 
Type /No. 

TY p e  
PSI  
GPM 
Amps,Volts 
None 
No. of H r  

Pounds 
Number 
Degrees  
Degrees  
Degrees  
Type/No. 
T y p e / ~ o .  
Degrees  
Type/No . 
Type/No. 
PSI  
Amps , V o l t s  
Amps , V o l t s  
Amps , V o l t s  
GPM 
GPM 
GPM 

Type 
Degrees  F 
Type/No. 
Amps , V o l t s  
Degrees 
Type/No . 
Type/No . 
Degrees 
Degrees  
Type/No, 
None 

Rudder T r a v e l  (Gear Down) 
Rudder T r a v e l  (Gear Up) 
Power Source  
Max T r a v e l  R a t e  - P i t c h  
Max T r a v e l  R a t e  - R o l l  
Max T r a v e l  R a t e  - Yaw 
Temperature  - Design Range 
A c t u a t o r s  
A c t u a t o r  S e a l s  
A c t u a t o r  Working P r e s s u r e  
Hyd Flow Required - Design Max 
E l e c  Pwr Required - Design Max 
R e l i a b i l i t y  F a c t o r  
MTBF 

Weight 
Crew C o n t r o l  S t a t i o n s  
Elevon Trim T r a v e l  - P i t c h  
Elevon Trim T r a v e l  - Dif f  
Stand-By Trim T r a v e l  
P i t c h  Trim l l o t o r s  
R o l l  Trim Motors 
Yaw Trim T r a v e l  
Y a w  Trim Motor 
T r i m  A c t u a t o r s  
A c t u a t o r  Working P r e s s u r e  
P i t c h  Trim E l e c  Power Required 
R o l l  Trim E l e c  Power Requ i red  
Yaw Trim E l e c  Power Requ i red  
P i t c h  Trim Max H y d r a u l i c  Flow 
R o l l  Trim Max H y d r a u l i c  Flow 
Yaw Trim Max H y d r a u l i c  Flow 
Trim S i g n a l  Transmiss ion  
Temperature  - Design Range 
F l a p s  P o s i t i o n  Xotor  
F l a p  Pos  >lotor  E l e c  Power Reqd 
F l a p  P o s i t i o n  T r a v e l  
F l a p  A c t u a t o r  
T r i m  P o s i t i o n  Sensors  
Wing-Tip Fold T r a v e l  - ?lax 
Wing-Tip Fold  T r a v e l  - In termed 
Wing-Tip Fold A c t u a t o r  
Wing-Tip Fold Gear ing R a t i o  



Space Division 
North Arrler~can Rockweli 

WES 
CODE TITLE 

010702 Sec F l t  Cont (~sxt) 

UNITS CURACTERISTICS 

Typ e/No . 
PSI  
Degrees  
Degrees  
Degrees  
Degrees  

Type 
Type/No. 
Type/No . 
Type/No . 
None 
No. of Hr 

010703 F l i g h t  Augmentation Pounds 
C o n t r o l  Subsys (FACS) Number 

Type/No. 
H e r t z  
H e r t z  
H e r t z  
Type/No . 
~ y p e / N o .  
Type/No. 

Type 
GPM 
Amps,Volts 
Type/No . 
H e r t z  
~ e e t / ~ e c ~  

Type 
H e r t z  
% of FS 
% of FS 

Type 
H e r t z  
% of FS 
% of FS 

Type 
H e r t z  
% of FS 
2 of FS 
Degrees /Sec  
Degrees ISec  
Degrees /Sec  

Wing-Tip Fold Pos S e n s o r s  
Hyd P r e s s .  - Wing-Tip Fo ld  
Elevon Trim R e s o l u t i o n  - T.O. 
R o l l  Trim C e n t e r i n g  - T.O. 
Yaw Trim C e n t e r i n g  - T.O. 
H o r i z  S t a b .  R e s o l u t i o n  - T.O. 
Trim f o r  Takeoff  C o n t r o l  
P i t c h  Trim C o n t r o l s  
R o l l  Trim C o n t r o l s  
Yaw Trim C o n t r o l s  
R e l i a b i l i t y  F a c t o r  
NTBF 

Weight 
Crew C o n t r o l  S t a t i o n s  
C o n t r o l  P a r a m e t e r s  
Frequency Response - P i t c h  
Frequency Response - R o l l  
Frequency Response - Yaw 
P i t c h  Servo 
R o l l  Servo 
Yaw Servo 
Power Source  
H y d r a u l i c  Flow Demand - Max 
E l e c  Power Demand - Max 
Normal Acce le romete r  
Normal Accel  F req  Response 
Normal A c c e l e r a t i o n  Range 
P i t c h  R a t e  Gyro 
P i t c h  R a t e  Gyro Freq  Response 
P i t c h  R a t e  Gyro H y s t e r e s i s  
P i t c h  R a t e  Gyro L i n e a r i t y  
R o l l  Ra te  Gyro 
R o l l  R a t e  Gyro Freq  Response 
R o l l  R a t e  Hyro H y s t e r e s i s  
R o l l  R a t e  Gyro L i n e a r i t y  
Yaw Ra te  Gyro 
Yaw Rate  Gyro Freq  Response 
Yaw Rate  Gyro H y s t e r e s i s  
Yaw Rate  Gyro L i n e a r i t y  
P i t c h  Ifax Rate  L i m i t i n g  
R o l l  ?lax Rate L i m i t i n g  
Yaw Max Rate  L i m i t i n g  



Space Division 
North Anier~can Rockwell 

1JB S 
CODE TITLE 

010703 FACS (con%) 

Ground T e s t s  

UNITS CHARACTERISTICS 

Degrees 
Degrees  
Degrees  
Type/No. 
Type/No. 
Type/No . 
Number 
Number 

Type 
None 
No. o f  Hr 

P i t c h  Max Displacement  
R o l l  Max Displacement  
Yaw )fax Displacement  
L i n e a r  Displacement  Xducers 
L i n e a r  Guarded Xducers 
R o t a r y  P i t c h  Trim Xducers 
Number of D i s p l a y s  
Number of  C o n t r o l s  
Emergency Disengage 
R e l i a b i l i t y  F a c t o r  
MTBF 

Type /No. 
Type/No. 
Type/No . 
Type/No . 
Type /No. 

Type 
% of FS 
H e r t z  
% of FS 
M ,KIAS 
F e e t  
Degrees  F 
H e r t z  
5 'ee t /sec2 
Days ,Hr ,Sec  

Major Assembl ies  
Flockups/Breadborads 
Models 
T e s t  Beds 
T e s t s  
Measurements (Data)  
Accuracy (Data)  
Frequency Response (Data)  
R e s o l u t i o n  (Data)  
Speed T e s t  Range 
A l t i t u d e  T e s t  Range 
Temperature  T e s t  Range 
Dynamic I n p u t  T e s t  Range 
A c c e l e r a t i o n  I n p u t  T e s t  Range 
Time 

0108 P e r s  Accom & E s c  Subsys Pounds 
S p e c i f y  
Number 
Degrees  F 
Degrees  F 
~ e e t  
Number 
Number 
Number 
Number 
Number 
Number 
Number 
Number 
Feet: 

Weight 
Major Subsystems 
Number of Crew S t a t i o n s  
A / V  Ambient Temp - Dsgn Range 
Crew Ambient Tem- - Dsgn Range 
Crew Compartment Volume 
Number of System I n d i c a t o r s  
Number of Event D i s p l a y s  
Number of System C o n t r o l s  
Number of Toggle  Swi tches  
Number of Push But tons  
Number of S e l e c t o r  Swi tches  
Number of C i r c u i t  B r e a k e r s  
Number of CSW L i g h t s  
llinimum E j  e c t i o n  A l t i t u d e  



IJB S  
CODE 

0108 P e r s  Accom & Esc  Subsys 
(cc:;t ) 

010801 P e r s o n n e l  Equipment 

010802 L i q u i d  Oxygen Subsystem 

010803 Crew S t a  Accommodations 

UNITS 

KIAS 
F e e t  
Mach No. 
None 
No. of Hr 

Pounds 
Number 

Type 
TY p e  
Type 
TY p e  

Pounds 
Pounds 

Type 
S p e c i f y  

Type 
Type 
PSI  

Type 
Degrees  F  
Pounds 
PSI  

Type 
PSI  
None 
No. of Hr 

Pounds 
Number 
F e e t  
Number 
Number 
Number 
Number 
Number 
Number 
Number 
I n c h e s  
I n c h e s  

Type 
D e c i b e l s  

72 

CHARACTERISTICS 

Minimum E j  e c t i o n  Speed 
Max E j e c t i o n  A l t i t u d e  
EIax E j e c t i o n  Speed 
R e l i a b i l i t y  F a c t o r  
IITBF 

Weight 
Number of Crew Members 
Crew Helmet 
Crew Oxygen Mask 
F l i g h t  S u i t  
P r e s s u r e  S u i t  

Weight 
LOX Q u a n t i t y  
LOX Conver tor  
Heat S i n k  
Heat Exchanger 
LOX Supply R e g u l a t o r s  
LOX Supply P r e s s u r e  
LOX F i l t r a t i o n  
LOX Supply  Temperature  
P o r t a b l e  LOX Q u a n t i t y  
P o r t a b l e  LOX P r e s s u r e  
P o r t a b l e  LOX P r e s s  R e g u l a t o r  
P r e s s u r e  S u i t  R e g u l a t i o n  
R e l i a b i l i t y  F a c t o r  
MTBF 

Weight 
Number of Crew S t a t i o n s  
Crew Compartment Volume 
Number of I n d i c a t o r s  
Number of Event D i s p l a y s  
Number of C o n t r o l s  
Number of Swi tches  
Number o r  Push B u t t o n s  
Number of C i r c u i t  Breakers  
Xumber of C&I? L i g h t s  
S e a t  Adjustment - V e r t i c a l  
S e a t  Adjustment - Fore  & A f t  

S o i s e  S u p p r e s s i o n  
Noise  Leve l  - Takeoff  



Space Div~sion 
North Anwrican Roc I<well 

WB S 
CODE TITLE UNITS CI-URACTERISTICS 

010803 Crew S t a  Accommodations D e c i b e l s  Noise L e v e l  - Landing 
( Cont ) D e c i b e l s  Noise  L e v e l  - C r u i s e  

S p e c i f y  Ground Escape 
None R e l i a b i l i t y  F a c t o r  
No, of H r  MTBF 

010804 Escape Subsystem Pounds 
Number 
I n c h e s  

Type 
Type/No . 
Pounds 
Seconds 
Type/No. 
K I  AS 
F e e t  
Mach No. 
F e e t  
Pounds 

Type 
Pounds 

Type 
Pounds/Sec 
~ e e t / ~ e c ~  
Type/No . 
Pounds 
Type/No . 
Type/No . 
F e e t  

TY pes  
TY pe 
Type 
Pounds 

Type 
Type/No. 

Type 
Type 
'Fee t / sec2  

Type 
Foot-Lb 

Type 
Pounds 
Number 

Weight 
Number of Capsules  
Length,  Width,  Height 
E n c a p s u l a t i o n  C o n t r o l s  
Rotary  T h r u s t e r s  
Rotary  T h r u s t e r  T h r u s t  
E n c a p s u l a t i o n  Time 
E n c a p s u l a t i o n  I n i t i a t o r s  
Minimum E j e c t i o n  Speed 
Minimum E j e c t i o n  A l t i t u d e  
Flaximum E j  e c t i o n  Speed 
Maximum E j e c t i o n  A l t i t u d e  
L i f t  o r  Car ry  Weight 
Rocket C a t a p u l t  
C a t a p u l t  T h r u s t  Leve l  
Rocket P r o p e l l a n t  
T o t a l  Impulse  - C a t a p u l t  
A c c e l e r a t i o n  - C a t a p u l t  
Boom T h r u s t e r s  
Boom T h r u s t e r  T h r u s t  
S t a b i l i z e r  Chutes 
Main P a r a c h u t e s  
Main Chute Deployment A l t i t u d e  
Main Chute Re lease  
Hatch I n i t i a t o r s  
Hatch B o o s t e r s  
Hatch B o o s t e r  T h r u s t  
Hatch Removers 
Gas G e n e r a t o r s  
Sequence Valving 
Impact A t t e n u a t o r s  
Normal Impact Loads 
R e s t r a i n t  Harness  
I n e r t i a l  Ree l  Torque 
C o n t r o l  Column T h r u s t e r  
C o n t r o l  Column T h r u s t e r  T h r ~ s t  
Number S towed  S u r v i v a l  K i t s  



Space Division 
North Amer~can Rocl<?~ell 

WB S 
CODE TITLE UNITS 

010804 Escape Subsys  (~ont) Type 

Type 
None 
Days 

010805 A f t  Escape Hatch 

010806 Development T e s t s  

Pounds 
Numb e r  
Type/No . 
Type 
Pounds 

TY pe 
S p e c i f y  
None 
Days 

Type/No . 
Type/No, 
Type/No. 
Type/No . 
Type/No. 
Type/No . 
Type/No . 
TY p e  
% of FS 
H e r t z  
% of FS 
M , K I A S  
F e e t  
Degrees  F 
~ o u n d s l ~ t ~  

0109 A l i g h t i n g  & A r r e s t i n g  Sys Type/No. 
Pounds 

TY pe 
Pounds 
Pounds 
Pounds 
Type/No. 
Foot-Lb 
Type/Ko . 
KIAS 
K I  AS 

CHARACTERISTICS 

Stowed S u r v i v a l  Radio 
Stowed Radar Aid 
R e l i a b i l i t y  F a c t o r  
Stowed L i f e  

Weight 
Number of  Hatches  
Hatch I n i t i a t o r s  
Hatch B o o s t e r  
Boos te r  T h r u s t  
Ha tch  Remover 
Ha tch  E j e c t i o n  C o n t r o l s  
R e l i a b i l i t y  F a c t o r  
Stowed L i f e  

Major Assembl ies  
Mockups 
Models 
T e s t  Beds 
T e s t  S l e d s  
F a c i l i t i e s  
T e s t s  
Measurements (Data) 
Accuracy (Data)  
Frequency Response (Data)  
R e s o l u t i o n  (Data)  
Speed T e s t  Range 
A l t i t u d e  T e s t  Range 
Temperature  T e s t  Range 
A i r  Loads 

Major Subsystems 
Weight 
A l i g h t i n g  Gear 
Max S u p p s r t  Weight - S t a t i c  
Max Suppor t  Weight - Takeoff 
Max Suppor t  Weight - Landing 
Brakes  
>lax Brake Energy Capac i ty  
Drag Chutes  
Max Speed - Drag Chute Deploy 
?!in Speed - Drag Chu te  Dep loy  



Space Division 
North Ar>ipncnn R o c i t ~ ~ l i  

WBS 
CODE TITLE 

0109 A l i g h t i n g  & A r r e s t i n g  Sys 
( cant ) 

010901 Main Landing Gear 

UNITS 

Pounds 
None 
No. of H r  

Pounds 
Type/No . 
Pounds 
Type/No . 
PSI  
Number 
I n c h e s  
Type /)To. 
I n c h e s  
S p e c i f y  
Type/No. 
Number 
Number 
S p e c i f y  
Foot-Lb 
S p e c i f y  
Type/No. 
H e r t z  
Type/No . 
H e r t z  

Type 
TY pe 
Type 
Type 
H e r t z  
H e r t z  
% of FS 
% of FS 
Inches  
I n c h e s  
Degrees F  

Type 
Ty-pe 
TY pe 
PSI 

Type 
Degrees 
Degrees 

Type 

"ax D r n z  C h u t ~  Drag 
Re1 i a b i l i t y  F a c t o r  
MTBF 

lJe i g h t  
Main Gsac S t r u c t u r e  
Max Suppor t  Weight ( S t a t i c )  
T i r e s  
T i r e  P r e s s i l r e  (Flax Weight) 
No. of Thermal Cyc les  - T i r e s  
T i r e  S i z e  
Wheel 
\?heel S i z e  
Wheel Arrangement 
Brakes  
Number oi Disks  
Ncichcr of S t a t o r s  
L i i ~ i n g  Fla t -cr ia l  
Flax Crake Energy C a p a c i t y  
Brake C o n t r o l  
Brake C o n t r o l  P a r a m e t e r s  
Brake C o n t r o l  F req  Response 
Brake A c t u a t o r s  
Brake A c t u a t o r s  Freq Response 
Brake Torque Sensor  
Brake Wheel Speed Sensor  
Brake Ref Wheel Speed Sensor  
Brake Temperature  Sensor  
Wheel Speed S e n s o r s  Freq Resp 
Torque Sensor  F req  Response 
Wheel Speed S e n s o r s  H y s t e r e s i s  
Torque Sensor  H y s t e r e s i s  
Refe rence  Wheel S i z e  
Refe rence  Wheel T i r e  S i z e  
Temperature  - Design Range 
Bogie Beam S t r u c t u r e  
Bogie R o t a t e  A c t u a t o r  
Bogie R o t a t e  A c t u a t o r  S e a l s  
Bogie  R o t a t e  A c t r  Hyd P r e s s .  
Bogie Fold  G P i t c h  A c t u a t o r  
Bogie R o t a t e  T r a v e l  
Bogie Fold  T r a v e l  
'lain Gear Shock S t r u c  



WBS 
CODE 

Space Diwisicln 
North Amer~can Rocliwell 

T I T L E  UPjIT S 

C 1 C g C i  IItzir Lsr,Jlrig Gea i i  ( c e n t )  I n c h e s  
PSI  
~ y p e / N o .  
Type/No . 
Type 
Type 
~ y p e / N o .  
Type/No . 
Type 
None 
No. of N r  

010902 Nose Gear Pounds 
Pounds 
Type/No. 
PSI  
Number 
I n c h e s  
Type/No. 
I n c h e s  

TY pe 
I n c h e s  
P S I  

Type 
Type /NO.  

Type 
TY p e  
Type 
Type 
Type 
H e r t z  
% of FS 
Degrees  
None 
No. of H r  
Degrees  F  

Type 

010903 Drag Chute Subsystem Pounds 

Type/No. 
K I A S  
K I A S  
Pounds 

CHARACTERTSTICS 

Shock S t r u t  ?lax T r a v e l  
Shock S t r u t  P r e s s .  - Max W t  
Shock S t r u t  S e a l s  
Shock S t r u t  A c t u a t o r s  
Shock S t r u t  A c t u a t o r  S e a l s  
Main Gear Door A c t u a t o r s  
Main Gear Door Locks 
Main Gear Locks 
Main Gear Sequencing 
R e l i a b i l i t y  F a c t o r  
FiTBF 

Weight 
Max Suppor t  Weight ( S t a t i c )  
T i r e s  
T i r e  P r e s s u r e  (Max Weight) 
No. of Thermal Cyc les  - T i r e s  
T i r e  S i z e  
Wheel 
Wheel S i z e  
Shock S t r u t  
Shock S t r u t  Flax T r a v e l  
Shock S t r u t  P r e s s .  - Max W t  
Shock S t r u t  S e a l s  
S t r u t  A c t u a t o r s  
S t r u t  A c t u a t o r  S e a l s  
Nose Gear S t e e r i n g  
S t e e r i n g  A c t u a t i o n  
S t e e r i n g  Pos Output  Xducer 
S t e e r i n g  Pos I n p u t  Xducer 
S t e e r i n g  Frequency Response 
S t e e r i n g  System H y s t e r e s i s  
Nose Gear S t e e r i n g  T r a v e l  
R e l i a b i l i t y  F a c t o r  
FiTBF 
Temperature  - Design Rapge 
Nose Gear S t r u c t u r e  

\ ?e igh t  
Drag Chutes  
"ax Speed D r a g  Chute Deploy 
)fin Speed Drag Chute Ileploy 
?lax Design Drag Load 



WBS 

CODE TITLE 

010903 Drag Chute Subsystem 
( ~ r n t )  

010904 C o n t r o l s  & D i s p l a y s  

010905 Ground T e s t s  

Space Division 
North Arnencarn Rocl<well 

TSNITS CMUCTERISTICS 

Type 
Type 
Type 
Type 
None 
No. of  H r  

Pounds 
Number 
Number 
Number 
Number 
Number 
Number 

Number 
None 
No. of  H r  

Type/No . 
Type/No. 
Type/No . 
Type/No . 
Type/No. 

Type 
% of FS 
H e r t z  
% of FS 
% of FS 
Foot-Lb 
Degrees F 
PSI 
H e r t z  
~ e e t / ~ e c ~  
Days , H r  ,Sec 

0110 ? I i s s i o n  & T r a f f i c  C o n t r o l  Pounds 
S p e c i f y  
Type/No. 
Humber 

Type 
Number 
S p e c i f y  
S p e c i f y  

Compartment Door A c t u a t i o n  
Chute Cab le  Locking Mechanism 
Chute Cab le  R e l e a s e  Mechanism 
Hook Lock A c t u a t o r  
R e l i a b i l i t y  F a c t o r  
)IT B F 

Weight 
Number of I n d i c a t o r s  
Number of C o n t r o l s  
Number of  Event D i s p l a y s  
Number of Gear C o n t r o l  Modes 
Number of Brake C o n t r o l  Modes 
No. of Drag Chute C o n t r o l  Modes 
Number of C&D L i g h t s  
R e l i a b i l i t y  F a c t o r  
FIT B F 

Maj o r  Assembl ies  
Mockups/Breadboards 
Flodels 
F a c i l i t i e s  
T e s t s  
Measurements (Data)  
Accuracy (Data) 
Frequency Response (Data)  
R e s o l u t i o n  (Data)  
H y s t e r e s i s  (Data)  
Energy L e v e l  - Yax 
Temperature  Range 
P r e s s u r e  L e v e l  Range 
Dynamic Cyc le  Range 
G Loading Range 
Time 

Weight 
Xa jo r  Subsystems 
Command Radio 
Number of Command Channels 
In te rcom S e t  
No. of In te rcom Grd S t a t i o n s  
ILS Group 
TACAN 



WBS 
CODE 

0110 Ilission & Traffic Control Specify 
(~cct ) Specify 

Number 
Watts 
Hertz 
Watts 
Hertz 
Number 
None 
No. of Hr 

011001 Communication Equipment Pounds 
Type/No. 
Hertz 
Number 
ldat ts 
Watts 
Watts 
Percent 
Percent 
Microvolts 
Percent 
TypejNo . 
Specify 
None 

Type 
Decibel 
Decibel 
Decibel 
Decibel 

Type 
Watts 
None 
Number 
None 
No. of Ilr 

011002 Savigational Aids Equip. Pounds 

Type 
Watts 

TY P e 
Hertz 
!~Iicrovolts 

Space D~\~ls lon 
North Amer~can Wockwell 

CHARACTERISTICS 

IFF Equipment 
Portable Tape Recorder 
Number of Crew Stations 
Command Radio Power Output 
Command Radio Freq Spectrum 
IFF Power Output 
IFF Frequency Spectrum 
Number of IFF Modes 
Reliability Factor 
MTBF 

Weight 
Command Radios 
Radio Frequency Spectrum 
Number of Command Channels 
Power Output 
Transmitter Power Output 
Transmitter Power Input 
Modulation Level 
Transmitter Efficiency 
Receiver Sensitivity 
Power Supply Regulation 
Antennas 
Antenna Pattern 
Standing Wave Ratio 
Lobe Switching 
System Linearity 
System Response 
System Susceptibility 
System Noise Level 
Intercommunication Set 
Intercom Power Output 
Intercom Signal/Noise Ratio 
Intercom Ground Stations 
Reliability Factor 
FITBF 

Weight 
TAChV 
TACAN Transmitter Power Output 
TACAN Transmission Signal 
T A C U  Xmsn Sig Freq Spectrur 
TACA?: Receiver Sensitivity 



lJB S 

CODE TITLE UNITS CHARACTERISTICS 

01 1002 , , u i g a t i o n a l  Aids Equip.  
( ~ c n t )  

H e r t z  
Number 
Megahertz 
S p e c i f y  
Type/No. 
H e r t z  
H e r t z  
None 

Type 
Number 
H e r t z  
H e r t z  
Megahertz 
Megahertz 
Number 
H e r t z  
S p e c i f y  
Degrees F  
None 

Pounds 
H e r t z  
H e r t z  
Number 
Wat ts  
Watts 
P e r c e n t  
M i c r o v o l t s  
Number 
H e r t z  
None 
H e r t z  
Msec 
Degrees F  
None 

TACAN Rece iver  Freq Spectrum 
TACAN Receiver  Channels 
TACAN Rcvr Channel S e p a r a t i o n  
TACAN I n t e r r o g a t i o n  Reply S i g  
TACAN Antennas 
TACAN Ant.  Dsgn Freq Spectrum 
TACAN Ant.  Switching F r e q  
TACAN Ant./Xmsn L i n e  SWR 
Ins t rument  Approach Equip (ILS) 
Number ILS R c ~ r / ~ X m t r  Channels  
L o c a l i z e r  Frequency Spectrum 
G l i d e  S lope  Freq Spectrum 
L o c a l i z e r  Channel S e p a r a t i o n  
G l i d e  S lope  Channel S e p a r a t i o n  
Marker Beacon Channels 
Marker Beacon Frequency 
ILS Antennas 
Antennas Design Temp Range 
R e l i a b i l i t y  F a c t o r  

Weight 
T r a n s m i t t e r  Frequency Spectrum 
Rece iver  Freq Spectrum 
Number of Modes 
T r a n s m i t t e r  Power I n p u t  
T r a n s m i t t e r  Power Output  
T r a n s m i t t e r  E f f i c i e n c y  
Rece iver  S e n s i t i v i t y  
Number of Antennas 
Antenna Design Freq Spectrum 
Antennallimtr L i n e  SWR 
Antenna Switching Ra te  
Dwell Time Each Antenna 
Antenna Design Temp Range 
R e l i a b i l i t y  F a c t o r  

01100+ , i - t a b l e  Tape Recorder  Pounds Weight 
Type Recorder 
? . l i c r o v o l t s  Recorder S e n s i t i v i t y  
H e r t z  Recorder  Frequency Spectrum 
None S i g n a l  t o  ::oise R a t i o  

Type Recording Tape 
Fee t  Tape Length 



IJB S 
CODE 

Space Division 
North American Rockwell 

TITLE USITS CILARP,CTERISTICS 

011004 P o r t a b l e  Tape Recorder  Hinu t e s Recording Time 
(CCY.? ) I n c h e s / S e c  Recording Speeds 

H e r t z  Frequency Response 

011005 Ground T e s t s  Type/No. 
Type/No. 
Type/No. 
Type/No . 
Type 
% of FS 
H e r t z  
% of FS 
Mach No. 
Degrees  F 
.Her tz  
Wat ts  
Days , H r  , Sec 

0111 F l i g h t  I n d i c a t i o n  System Pounds 
S p e c i f y  
Number 
Number 
Degrees  

Degrees 
Degrees /Sec  
Degrees  
H e r t z  
"G" 
Mach No. 
K I  AS 
Degrees F 
Degrees  F 
F e e t  
F e e t  /Flin 
None 
No. of Hr 

Major Assembl ies  
Models/Mockups 
F a c i l i t i e s  
T e s t s  
Measurements (Data)  
Accuracy (Data)  
Frequency Response (Data)  
R e s o l u t i o n  (Data) 
Speed Range 
Temperature  Range 
Frequency Spectrum 
Power Range 
T ime 

Weight 
Naj o r  Subsystems 
Number of Crew S t a t i o n s  
Number of F l i g h t  I n d i c a t o r s  
A t t i t u d e  E r r o r  - P i t c h ,  R o l l ,  

and Yaw 
Angular Displacement  S i g n a l s  
Aagular  R a t e  S i g n a l s  
Alignment E r r o r  
Frequency Response 
G Range I n d i c a t i o n  
Speed I n d i c a t i o n  - Mach Range 
Speed I n d i c a t i o n  - KIAS Range 
Ambient Temperature  Range 
T o t a l  Temperature  Range 
A l t i t u d e  I n d i c a t i o n  Range 
V e r t i c a l  Speed Range 
R e l i a b i l i t y  F a c t o r  
PlTCF 

01110! A u x i l i a r y  Gyro P l a t f o r m  Pounds I J e i ~ h t  
I n c h e s  Leng th ,  Width,  He igh t  

Degrees A t t i t u d e  E r r o r  - P i t c h ,  R o l l ,  
and Yaw 

Degrees Angular Displacement S i g n a l s  



WBS 

CODE TITLE 

011101 A u x i l i a r y  Gyro P l a t f o r m  
(crcr..s ) 

011102 F l i g h t  I n s t r u m e n t s  

Space Division 
North Anler ican Rockwrll 

UNITS CHARACTERISTICS 

Degrees/Sec 
Degrees 
Degrees/Min 
Degrees  
None 
Type/No . 
Degrees  F 
Degrees  
Type/No . 
RPM 
None 
No. of H r  

Pounds 
Type/Nos 
Degrees  
H e r t z  
Degrees 
Degrees 
Degrees  
Degrees/Min 
Degrees 
H e r t z  
Degrees 
Degrees 
Degrees 
Degrees/Min 
Degrees/Min 
H e r t z  
Degrees/>fin 
Degrees /Nin 
Degrees /Min 
Deg/Sec/Xin 
Degrees 
% of FS 
% of FS 
H e r t z  
Degrees F 
None 
No. of H r  

Angular R a t e  S i g n a l s  
P l a t f o r m  Alignment E r r o r  
P l a t f o r m  D r i f t  
Magnetic D e v i a t i o n  
S i g n a l  t o  Noise  R a t i o  
Nodes of O p e r a t i o n  
Design Temperature  Range 
A t t i t u d e  Range 
P l a t f o r m  Compensation 
P l a t f o r m  Gyro Speed 
R e l i a b i l i t y  F a c t o r  
PEBF 

Weight 
F l i g h t  I n s t r u m e n t s  
H o r i z o n t a l  S i t u a t i o n  Range 
Hor iz  S i t u a t i o n  Freq Response 
Hor iz  S i t u a t i o n  R e s o l u t i o n  
H o r i z o n t a l  S i t u a t i o n  Accuracy 
Horiz  S i t u a t i o n  H y s t e r e s i s  
H o r i z o n t a l  S i t u a t i o n  D r i f t  
A t t i t u d e  D i r e c t o r  Range 
A t t i t u d e  D i r  Freq Response 
A t t i t u d e  D i r e c t o r  R e s o l u t i o n  
A t t i t u d e  D i r e c t o r  Accuracy 
A t t i t u d e  D i r e c t o r  H y s t e r e s i s  
A t t i t u d e  D i r e c t o r  D r i f t  
Turn R a t e  Gyro Range 
Turn R a t e  Gyro Freq Response 
Turn R a t e  Gyro R e s o l u t i o n  
Turn Ra te  Gyro Accuracy 
Turn R a t e  Gyro H y s t e r e s i s  
Turn R a t e  Gyro D r i f t  
Standby Gyro O p e r a t i o n a l  Range 
Standby Gyro A t t i t u d e  E r r o r  
Standby Gyro Rate  E r r o r s  
Standby Gyro Response 
Design Temperature  Range 
R e l i a b i l i t y  F a c t o r  
?ITBF 



\a3 S 
CODE TITLE UNITS 

011103 C e n t r a l  A i r  Da ta  Subsys  Pounds 
Number 
Number 
% of FS 
H e r t z  
% of FS 
F e e t  
% of FS 
M/KIAS 
% of FS 
% of FS 
H e r t z  
Degrees  F  
% of FS 
% of FS 
"G:' 
% of FS 
H e r t z  
F e e t  /)fin 
% of FS 
H e r t z  
Degrees  F  
None 
No, of Hr 

011104 F l i g h t  D i r e c t o r  Computer Pounds 
I n c h e s  
Number 
Number 
Number 
Number 
Number 
Wat ts  
% of FS 
H e r t z  
~ " s  e c  
None 
Number 
None 
Yo. of H r  

Space Division 
North Amer~can Rocl<well 

Weight 
Number of Command S i g n a l s  
Number of Subsystem S i g n a l s  
P r e s s u r e  A l t i t u d e  Lag 
P r e s s u r e  A l t  Freq Response 
P r e s s u r e  A l t i t u d e  H y s t e r e s i s  
P r e s s u r e  A l t i t u d e  Range 
P r e s s u r e  A l t i t u d e  R e s o l u t i o n  
Ai r speed  Range 
Ai r speed  R e s o l u t i o n  
Airsseed H y s t e r e s i s  
A i r s p e e d  Frequency Response 
T o t a l  Temperature  Range 
T o t a l  Temperature  Lag 
T o t a l  Temperature  R e s o l u t i o n  
Normal A c c e l e r a t i o n  Range 
Normal A c c e l e r a t i o n  R e s o l u t i o n  
Normal Acce l  Freq Response 
V e r t i c a l  Speed Range 
V e r t i c a l  Speed R e s o l u t i o n  
V e r t i c a l  Speed Freq Response 
Design Temperature  Range 
R e l i a b i l i t y  F a c t o r  
MTBF 

Weight 
Leng th ,  Width,  Height  
Number of Channels 
Number of I n p u t  S i g n a l s  
Number of  Output  S i g n a l s  
Number of R o l l  Computations 
Number of P i t c h  Computations 
Power Required 
Computer Accuracy 
Computer Frequency Response 
Computation Time 
S i g n a l  t o  Noise  R a t i o  
Number of O p e r a t i o n a l  Elodes 
R e l i a b i l i t y  F a c t o r  
XTBF 



WE5 S  
CODE TITLE 

011105 Ground T e s t s  

0112 T e s t  I n s t r u m e n t a t i o n  

011201 F l t  T e s t  I n s t r u m e n t a t i o n  

Space Divlsio~ 
North American Rockwell 

UNITS CHARACTERISTICS 

Type/No. 
Type/No. 
Type/No . 
Type/No . 
Type/No . 
Type 
% of FS 
H e r t z  
% of FS 
% of FS 
Days ,Hr , Sec  

Pounds 
Number 
Number 
Number 
Number 
Number 
Number 
Number 
Numb er 
Number 
Degrees  F  
"G , "Her tz  
H e r t z  
% of FS 
% of FS 
% of FS 
% of FS 
% of FS 
% of FS 
% of FS 
Ohms 
Ohms 
Degrees  F  
" G  "Her tz  
Counts 
% of FS 
Samples /Sec  
S a n p l e s / S e c  
H e r t z  
S a n p l e s / S e c  

l l a j  o r  Assembl ies  
Models 
Mockups/Breadboards 
F a c i l i t i e s  
T e s t s  
Measurements (Data)  
Accuracy (Data)  
Frequency Response (Data) 
R e s o l u t i o n  (Da ta )  
H y s t e r e s i s  (Da ta )  
Time 

T o t a l  Weight 
T o t a l  Number P a r a m e t e r s  
Number of P r e s s u r e  T r a n s d u c e r s  
Number of Thermalcouples  
Number of S t r a i n  Gages 
Number of P o s i t i o n  Transducers  
No. of Flow R a t e  T r a n s d u c e r s  
No. of E l e c t r i c a l  T r a n s d u c e r s  
No. of E l e c t r o n i c  T r a n s d u c e r s  
No. of Acce l  T r a n s d u c e r s  
Temp Envrn Transducer  Design . 
Vi.b Envrn Transducer  Design 
Frequency Response 
Accuracy 
R e s o l u t i o n  
H y s t e r e s i s  
L i n e a r i t y  
V i b r a t i o n  E r r o r  
Temperature  E r r o r  
A c c e l e r a t i o n  E r r o r  
E l e c  Transducer  Impedance 
E l c t  Transducer  Impedance 
Temperature  Envrn Wire Design 
Vib Environmental  Wire Design 
D i g i t a l  Recording R e s o l u t i o n  
D i g i t a l  Recording Accuracy 
D i g i t a l  Sampling Rate  
D i g i t i z i n g  R a t e  
Response Frequency 
Comc~utation Ra te  Range 



Space Divisinil 
North An>ericdn Roc I<weli 

WB S 
CODE TITLE U;?ITS CHARACTERISTICS 

011201 F l t  T e s t  I n s t r u m e n t a t i o n  Seconds 
(ccnt) Minutes  

WordsIIn.  

Type 
B i t s  
% of FS 
H e r t z  
Seconds 
Minutes  

Type 
Number 
IRIG 
M i c r o v o l t s  
Ohms 
% of FS 
P e r c e n t  
% of FS 
% of FS 
D e c i b e l s  
Amps,Volts 
Number 
Number 
H e r t z  
Minutes  

Type 
F e e t / S e c  
Seconds 

I n c h e s I S e c  
H e r t z  
Pounds 
F e e t  
I n c h e s  
I n c h e s  
Inches  
F e e t  

Type 
Degrees F 
BTU 
P e r c e n t  
Type/No. 

Time Code 
D i g i t a l  Recording Time 
D i g i t a l  Tape D e n s i t y  
D i g i t a l  Recording Medium 
D i g i t a l  Recording Format 
Analog Recording Accuracy 
Analog Frequency Response 
Analog 'rime Code P e r i o d  
Analog Recording Time 
Analog Recording Medium 
Analog Data  Channels 
Analog Bands 
Analog I n p u t  S i g n a l  
Analog I n p u t  Impedance 
Analog Frequency Response 
Analog Harmonic D i s t o r t i o n  
Analog L i n e a r i t y  
Analog S t a b i l i t y  
Analog Common Mode R e j e c t i o n  
Analog Recording Pwr Reqd 
Telemetered Channels 
Number of TM Radio L i n e s  
TM Frequency Spectrum 
VGH Recorder  Time 
Cockpi t  Camera 
Landing Gear Camera Speed 
Landing Gear Camera Recording 

Time 
Vib & F l u t t e r  Recorder Speed 
Vib & F l u t t e r  Recorder Resp 
I n s t r u m e n t a t i o n  Package Weight 
I n s t r u m e n t a t i o n  Package Volume 
I n s t r u m e n t a t i o n  Package Length 
I n s t r u m e n t a t i o n  Package Heigh t  
I n s t r u m e n t a t i o n  Package Width 
Max I n s t  Package P r e s s .  A l t  
I n s t r u m e n t a t  iori Package ECS 
I n s  t Package Temp Range 
I n s t  Package Heat  E j e c t  i o n  
R e l i a b i l i t y  F a c t o r  Data 
Data Reduc t ion  Formats 



TECHNICAL DESCRIPTION 

SUBSYSTEM: WBS CODE: 

MAJOR ASSY: WBS CODE: 



cja Space Division 
North American Rockwell 



DEVELOPi\ll"Lr\i DATA SUMMARY 

WBS TITLE. WBS CODE: 

STATE-OF-THE-ART RATING 

PERCENT DEVELOPED: % 

GROUND TESTS 

DESIGN FEASIBILITY 

DESIGN VERIFICATION 

AIRWORTHINESS 

QUALIFICATION 

REMARKS: 



flab 
F 4 %  1 Space Division 'v j' 
LA'-"" North Arnerrcan Rockweil 

CLASSIC LEARNING CURVE 

100 - - ------------- 
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- 
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75 - 
- 

LEARNING CURVE 
- BECOMES ASYMPTOTIC 

- 
- 

50 - 
- 

I 
I 
I 
I 
I 

0 25 50 75 100 

% COMPLETE OF EXPOSURE 

EXAMPLE: AFTER 50% OF TOTAL TEST HOURS HAVE BEEN EXPENDED, 
75% OF THE PROBLEMS HAVE BEEN EXPERIENCED. 



C/%r4 SPBCC Division 
4$"' North Amer,can Hockwell 

TECHNICAL DRIVER 

WBS TITLE. , , WBS CODE: pp 

DISCUSSION: 



Norlh Amencan Rockwell 

IF8CIii;ICAL DEIVSRS LIST 

WBS 
CODE TITLE 

0  1 AIR VEHICLE 

A I R F W E  STRUCTURES 

DESCRIPTION 

E x t e r n a l  C o n f i g u r a t i o n  Models 
S t a b i l i t y  & C o n t r o l  Models 
F l e x i b i l i t y  & A e r o l a s t i c i t y  Models 
L / D  Development Models 
Shock ~ i e l d / ~ c o u s t i c s  Models 
I n i t i a l  A i r w o r t h i n e s s  ; F l t .  T e s t s  
A / V  Per fo rmance ;  F l t .  T e s t s  
S t a b i l i t y  & C o n t r o l ;  F l t .  T e s t s  
A ~ ~ ~ / ~ r o p u l s i o n  I n t e g . ;  F l t .  T e s t s  

Honeycomb P a n e l s :  Design & Fab.  
Major Assy.  J o i n i n g  
Contaminat  i o n / C o r r o s i o n  
F u e l  Tank S e a l i n g  
Aerodynamic S e a l s  
S t r u c t u r a l  R e p a i r  (Genera l )  

01010701 GROUND TESTS MODELS S t r u c t u r a l  Dynamics T e s t s  
S t r u c t u r a l  Loading T e s t s  

01010703 GROUND TESTS STRUCT. ASSYS. S t r u c t u r a l  I n t e g r i t y  T e s t s  

ECS 
Am CABIN COOLING 
CABIN VENT & PRESSURIZATION 
CABIN HEATING 
A I R  RECIRCULATION 
WATER SUPPLY 
APDIONIA SUPPLY 
SECONDARY PRESSURIZATION 
DRAG CHUTE CO>IPART>ENT 
AICS PACKAGE 

GROUXD TESTS MODELS 
GROUSD TESTS ECS S I: IULITORS 

Ram A i r  Scoop Design 
Cabin P r e s s  ~ o n t r o l / ~ e g u l a t i o n  
Hea t ing  D i s t r i b u t i o n  
I n s t r u m e n t  P n l .  Cool ing 
Contamina t ion  
Ammonia Leaking & I n g e s t i o n  
S e a l s :  Design & M a t e r i a l s  
~ n s u l a t i o n / ~ o o l i n g  
Cool ing E f f e c t  D e t e c t o r s  

Temp. ~ u r v e y / ~ e a t  S ink  Devel .  
Cree  Environment E v a l s .  



I.? P, S 
CODE 

DESCRIPTION 

PROPULSION 
ENG. EXHAUST SECT. 
ENG. ACCESSORY POD 

ENG. SHROUD AND SEALS 
AIR GUIDES AND SEALS 
ENG. COMPARTMENT COOLING 
FUEL TRANSFER 
FILTRATION 

ENG . TEST STAND 

Nozzle Leaves 
Main Fuel Regulation 
Accessory Pod Leaks 
Shroud Development 
Air Guide ~itting/Sealing 
Controls Development 
Pump ~ounting/~ibration 
Contamination/~ebris 

Main Engine Controls 

SECONDARY POWER SYSTEM 
HYDRAULIC PIJR. GENERATION 
HYDRAULIC RESERVOIR SYBSYS . 
HYDRAULIC DISTRIBUTION 

ACCESSORY GEAR BOX 
POWER TRANSMISSION SHAFT 
ELECTRICAL PWR. GENEMTION 
ELECT. PWR. XFISN & DISTR. 

ENGINE TEST STAND 

FLIGHT CONTROL SIPIUIATOR 
HYDMULIC LABS. 
ELECTRICAL W B S .  

AIR INDUCTION SYSTEII 
INLET SUBSYSTEM 

>%IN DOORS 
TRIX DOORS 
AIR INDUCTION CONTROL 
BUZ SENSORS 
AUT0:~LATIC COXTROLLER 

Pump Design and Development 
Hydraulic Fluid Development 
contamination/~ilter Design 
Line Joining and Closeout 
Mainfold Design and Fabrication 
Multi-Port Valves 
Hi-Freq. Internal Line Stresses 
Case & Lube Sys. ~esignl~evel. 
Flex Coupling ~esign/~evel. 
Generator Cooling ~esign/~evel. 
Connectors Design & Devel. 
Wire Insulation Devel. 
Pump Pressure Regulation 
Lines & Supports Failures 
Engine Starting Mode 
Hydraulic Pump Stability 
Pump Development 
~onnectors/~nsulation Devel. 

Movable Panel Seals 
Movable Panel Actuator Seals 
Panel Bleed 
Door ~ealing/\~arping 
Door Sealing/l~arping 
AICS Design and Devel. 
Detection/Repeatability ~evel. 
Signal Conditioning G Control 

External Design & Devel. 
Internal Compression 
Boundary Layer Bleed Dcvcl, 

Control Parameters Devel , 



IJBS 
CODE TITLE 

FLIGHT CONTROL SYSTElI 
CREJJ STATION CONTROL 
ELEVON CONTROL 
CABLE SYSTEM 

STAND-BY TRIM ELECTRICS 
FWP ACTUATION 
W I N G  TIP FOLD ACTUATION 
FACS CZMPUTER 
PITCH AUG. SERVO ACTUATOR 

FLIGHT CONTROL SIMULATOR 

3 Space Division 
&."." North Arller~can Rockwell 

DESCRIPTION 

C o n t r o l  Column S t o r a g e  
A c t u a t o r  Design & Deve l .  
Tension R e g u l a t o r s  
"Q" Box-Bellows S e a l i n g  
Trim Motor Design & Devel .  
Switch Design 
Development With H - 1 1  S t e e l  
C o n t r o l  P a r a m e t e r s  Devel .  
Servo A c c u r a c y - R e s e t t i n g  

A / v  C o n t r o l :  ~ e n s i t i v i t y / ~ e s o l u t i o n  

0108 PERSONNEL ACCOFI/ESCAPE SYS . 
01080306 ESCAPE REELS ~ e n s i o n / B r a k i n g  R a t e  Devel.  
01080402 SEAT EJECTION Barometer S e t t i n g s  

I n e r t i a l  R e e l s  
Hatch Removers 
Chute C o n t a i n e r  Lid-Decompression 

01080403 CONTROL COLUbI;lr STOWAGE T h r u s t e r  Development 

010806 DEVELOPPENT TESTS Capsule  E j e c t i o n  Development 

0109 ALIGHTING AND ARRESTING SYS. 
010901 PIAIN LANDING GYAR 

01090103 BRAKE SYSTEM 

01090110 FIAIN GEAR TIRES 
01090202 NOSE GEAR STEERING 

01090302 CHUTE RELEASE PlECHANISFE 
01090303 DRAG CHUTE 

H y d r a u l i c  L i n e  I n s t a l l a t i o n  
H y d r a u l i c  L i n e  ~ a d d e r l ~ w i v e l  
Sequence Swi tches  
Shock S t r u t  S e a l i n g  
Brake C h a t t e r  
Speed Sensor  
Brake A c t u a t o r s  
A c t u a t i o n  Va lves  Development 
T i r e  Development 
A v a i l a b l e  P o r ~ e r  
D i f f e r e n t i a l  C o n t r o l  
~ o c k / ~ e l :  Thermal Growth 
Chute C o n f i g u r a t i o n  Devel .  

01090503 MISSIOX HYDROSTATIC TESTS Energy A b s o r p t i o n / D i s s i p a t i o n  

O 11 1 FLIGI-IT IKDICrZTIOK SYSTE>I 
011101 ALS GYRO PLATTOK\I Alignment - D r i f t  
01110304 CADS COIIPCTER ?iodule R e l i a b i l i t y  



Space Division 
Norti-r Amencan Rocliwell 

IJBS 
CODE TITLE DESCRIPTION 

0112 TEST INSTRDERTATION 
01120101 TRANSDUCERS Transducer ~esignl~evel. 
01120102 INSTAL. AND ROUTING Transducer Bonding 

Wire DesignIDevel. 
Connector Design/Devel. 

01120103 AIRBORNE ACQUISITION SYSTEM Environmental Control 
Recording Development 
Reference Techniques 

04 FLIGHT TEST PROGRAM 
0441 FLIGHT TEST 
044101 FLIGHT OPERATIONS 

044105 MAJOR A/v REPAIR 

Ground ~ontroll~racking 
Ground Navigation AIDS 
Sonic Booms 
Structure Failures 



SECTION V 
PHASE I1 STATETcIEItT OF UORK 

Taslr 2 .1  

Provide  summary c o s t ,  schedule/milestone and t e c h n i c a l  d a t a  f o r  t h e  
l.%S i tems i d e n t i f i e d  by t h e  NASA a t  t h e  beginning of  Phase i I .  The d a t a  
;rese:;ted - r i l l  be  g r e l i ~ i n a r y  d a t a  submit ted t o  provide t ime ly  s u s p o r t  
t o  t h e  TTA4SA c o s t  a r ia lys i s  e f f o r t .  A l l  p re l iminary  d a t a  submit ted ? r i l l  
b e  s u b j e c t  t o  ref inen-ents  p r i o r  t o  i n c l u s i o n  iri t h e  F i n a l  Report .  This  
i n i t i a l  d a t a  s u b m i t t a l  i s  scheduled f o r  l a t e  December 1971. 

Task 2.2 

Provide  swnmary c o s t ,  scheciule/milestone and t e c h n i c a l  d a t a  f o r  
t h e  r ena in ing  b7EIS i t e n s  no t  inc luded  under Task 2.1.  The d a t a  presented  
% r i l l  be  pre l i rc inary  d a t a  submit ted t o  grovide  t imely  suppor t  t o  t h e  bTASA 
c o s t  a n a l y s i s  e f f o r t .  A l l  p r e l imina ry  d a t a  scisni t ted i r i l l  k e  sub jec t  t o  
re f inements  p r i o r  t o  i n c l u s i o n  i n  t h e  F i n a l  Report.  This  d a t a  s u b m i t t a l  
i s  scheduled f o r  l a t e  I~!arch 1972. 

Taslr 2.3 

Accunlulate, r e f i n e  and Frepare  c o s t ,  schedule/milestone and t e c h n i c a l  
d a t a  r equ i r ed  t o  produce t h e  Cont rac t  End I tems t o  be submit ted i n  mid-April 
1972. A l l  s tudy  c o s t  d a t a  w i l l  be c l a s s i f i e d  a s  Company P r o p r i e t a r y .  Con- 
t r a c t  End I tems a r e :  

1. F i n a l  Report con ta in ing  t h e  c o s t ,  schedule/n.i lestone a ~ 5  t e c h n i c a l  d a t a  
grovided i n  accorcance t h e  Phase I1 Study P l a r .  The voluriles of 
t h i s  F i n a l  Resor t  - r i l l  conform t o  t h e  s p e c i f i c a t i o n s  o u t l i n e d  i n  b.l .L.5 
o f  t h e  Concrac: St3terr.ent of  !!orlr. F i f t e e n  (15 )  ha rd  cogies  of ~ ' n e  
F i n a l  Regort  rill be submit ted.  Fl icrof iche of t h i s  repor t  : r i l l  be pro- 
v ided .  

2 F i f t e e n  ( 1 5 )  cogies  of  a smmary document of  no t  a o r e  than  15 pages 
con ta in ing  a l l  n e r t i n e n t  Frogram e l e ~ e n t s  i s  i d e n t i f i e d  by t h e  c o n t r a c t o r .  

3. Eard co3y o f  cor-puter ou tput  of t h e  s tudy  cqs t  data i c  s e - ~ e r a l  contractor 
select,e? forrea"u. The colrouter prograr: t o  ~ r o ~ r t d e  these  cu57uts i s  not  
a deli7rerakLe i t e n  under %he t e r n s  of %his c o c t r a c t .  

1 .. 
L. ,'.zg:e%ic trne of  t h e  stui3.y c o s t  d a t a  t o  t h e  IASA I'ixeCi recorii  l ength  fcr- 

> - 2 L-.q>, ...,, _ , . c t ~ ? ~ * e 5  50 t h z  same s ~ e c l f ' i ~ a t i o r ~  utilized t o  -:,~c?~':uce r,h? ::lar:i.c:;lc -, 

taee f o r  t h e  .rip0110 CSIJ! Study. 

5 .  F i n a l  ' c r l e f i n ~  on the contencs of t h e  F i n a l  3epor t .  


